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ABSTRACT 
This  the s i s  research focused on the economic viab i l i ty o f  
alte rnat ive farming sys tems which forego chemical inputs and emphas ize 
crop rotations and legumes . 
The alternative farming sys tems were found to have di s t inc t ly 
lower direct cash cos ts o f  produc t ion .  However , in one s e t  o f  
comparisons , these  lower direct cash cos ts  were not enough t o  offs e t  
the lower gros s  income rece ived with the alternat ive sys tem ; thus , thi s  
sys tem exh ib i ted the lowe s t  net re turn over costs . In the o ther s e t  o f  
comparisons , the lower direct c o s t s  were of  suffic ient magni tude for 
the al ternat ive sys tem to exhibi t  the highe s t  net re turn over c o s ts . 
Sens i t ivity analys e s  �were als o  conduc ted to observe the e ffe c t s  
of  changes i n  se lected var iab l e s  on ne t re turns of  the re spec t ive 
farming sys tems . When increased input prices , increas ed al ternat ive 
sys tem crop yields , or decreased Federal Gove rnment invo lvement in 
agricul ture was as sumed , the viab i l i ty of the alternat ive sys tems 
improved relative to the other farming sys tems in mo s t  cas es . 
Lives tock enterprises  were a l s o  inc luded in the analys e s  to 
de termine what e ffect  they have on the economic viab i l i ty of the 
farming sys tems . The alternat ive sys tem which included alfalfa hay in 
its  crop rotat ion benefited relative ly more than the o the r farming 
sys tems with the inc lus ion of  a l ives tock enterpr ise . 
The resul ts of the se  analyses  showed the al ternative sys tems to 
have good prospec ts of  be ing economically viable in the no rtheas tern 
part of  South Dako ta . 
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Chapter I 
INTRODUCTION 
Problem Statement 
Farmers in recent years have been faced with increased costs 
of production and declining commodity prices. The USDA reported 
increased production costs of 10 to 15 percent per year in the five 
cropping seasons prior to 19 8 3  (Culik, 19 8 3 ) . Much of this increase in 
costs was due to increases in the cost of fertilizer, fuel, and 
herbicides. This increase in costs has leveled off recently, but there 
is no certainty that operating costs will not rise significantly aga�n 
in the future. Farmers have also come under increasing pressure to 
hold themselves accountable for the environmental impacts of their 
operations; the major impacts are soil erosion and run-off of 
fertilizers and pesticides (Papendick, Elliot, and Dahlgren, 19 8 6 ) . 
These factors have led many to consider alternatives other than the 
current conventional methods of farming. 
An effective alternative farming system must respond to 
farmers' dissatisfaction with the large cash outlays that are required 
for inputs in current farming practices, a dissatisfaction that is 
becoming more pronounced during the -current period of financial stress 
on the nation's farms (Butte!, et al, 19 8 6 ) . The system must also deal 
with the related environmental concerns. 
The main emphasis of this thesis research is on analyzing the 
viability of a system which addresses many of these concerns, organic 
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farming, or, as it is becoming more popularly known, low-input farming. 
The USDA (1980) defines organic farming as: 
a production system which avoids or largely excludes the use of 
synthetically compounded fertilizers, pesticides, g rowth 
regulators, and livestock feed additives. To the maximum extent 
feasible, organic farming systems rely upon crop rotations, 
crop residues, animal manures, legumes, green manures, off-farm 
organic wastes, mechanical cultivation, mineral-bearing rocks, 
and aspects of biological pest control to maintain soil 
productivity and tilth, to supply plant nutrients, and to 
control insects, weeds, and other pests. 
Although the main emphasis in this thesis is on organic 
farming, comparisons are also made involving conventional farming 
practices and reduced till farming practices. The specific reduced 
till farming systems examined were ridge till, minimum till and no 
till. 
Justification 
Interest in the use of an alternative system of agriculture has 
grown considerably in recent years. This interest has not been 
confined solely to farmers searching for ways to lower their production 
costs. There has also been an increasing interest shown by policy 
makers who are looking for alternatives to the current methods of 
farming which require huge federal subsidies to be profitable. The 
public in general has also shown an interest in farming systems which 
reduce the levels of off -site pollution attributable to agriculture. 
This public concern is typified by the recent passage of a groundwater 
protection law in Iowa. The bill ca l ls for research into the 
protection of groundwater, with the major emphasis on protection from 
3 
agricultural chemical contamination. A tax was placed on nitrogen 
fertilizer and special fees were placed on pesticides to help pay for 
this program (American Journal of Alternative Agriculture, Winter 
19 8 7 ) .  
The main clientele of the research contained in this thesis are 
the producers of northeastern South Dakota. With the current financial 
stress in the farming community, many alternatives are being evaluated. 
This research project evaluated possible alternatives which have the 
potential of lowering costs of production to the producer and, at the 
same time, maintaining farm income. 
Several studies have been done comparing the performance 
'
of 
organic farms and conventional farms in the Midwest. These studies have 
generally shown organic systems to be economically competitive with the 
current conventional methods of farming. These studies will be 
examined and reviewed in the "Review of Literature" section of this 
thesis . The results of these studies and others, along with research 
results from the Northeast Research Station at Watertown, South Dakota, 
were applied to northeastern South Dakota to determine the 
applicability of low input farming in this area . 
Research Objectives 
The overall objective of this thesis was to determine and 
compare net economic and net cash returns to farmers from using 
conventional and alternative farming systems . Both profitability and 
cash cost characteristics of the systems were compared. 
4 
Specific research objectives were to: 
1)  Develop a set of preliminary budgets for the organic farming 
system. Existing budgets for the conventional and reduced till systems 
were updated as necessary. Sensitivity analyses were then undertaken 
using these enterprise budgets. 
2 )  Develop one or more typical farms for northeastern South 
Dakota to be used as the base from which to make the desired 
comparisons between conventional farming systems and alternative 
systems of agriculture . 
3) Develop or adapt an existing model to be used to make whole­
farm comparisons between the respective farming systems·. 
4) Make economic and financial comparisons of the various low­
input, conventional, and reduced till systems, using the information 
and model- developed in specific objectives 1 ,  2 ,  
quantifiable information was supplemented with 
and 3. This 
qualitative 
considerations which took farm operators' overall objectives and 
constraints into consideration. 
Organization of Thesis 
This thesis is organized into eight chapters. The introductory 
chapter puts forth the objectives and justification for this study. 
Chapter two contains a review of pertinent literature which gave 
particular insights into the formulation of the research design. 
Chapter three is divided into two major sections: economic theory and 
·
research design. The economic theory section contains a review of 
underlying theory, while the research design section contains an 
5 
outline of the procedures used to accomplish the objectives of this 
study. Chapter four presents the farming systems which were analyzed 
and the initial baseline results. Chapter five contains the 
sensitivity analyses which were conducted using the baseline results. 
Chapter six presents the results of the whoe-farm analysis, including 
-results of analyses with selected livestock enterprises. Chapter seven 
contains qualitative considerations which affect decisions to adopt 
alternative farming systems. The final chapter, chapter eight, contains 
a summary of the research findings and contains conclusions and 
recommendations for future research. 
Chapter II 
REVIEW OF LITERATURE 
Research into the economic feasibility of organic farming as 
compared to conventional methods or reduced till methods of farming can 
be grouped into the following three major categories (Cacek and 
Langer, 1986) : 
( 1 )  Direct comparisons 
systems. 
of economic returns between 
( 2 )  Analyses of economic returns based on research plot yield 
data. 
( 3 )  Modelling comparisons of the systems. 
These methods were examined in the literature in order to gain 
insights into the formulation of the research design of this thesis 
research project. 
Direct Comparisons 
A study which used the direct comparison method was one 
conducted by Lockeretz, Shearer, and Kohl (1981) . In this research, 
they analyzed the economic performance of 14 organic farms for the 
years 1974-1976, with each organic farm being paired with a nearby 
conventionally managed farm. The organic farms in this study were all 
at least 40 hectares in size. Each of the farms also had at least one 
livestock enterprise. 
The study also included two additional years, 1977-1978, in 
which the results of the organic farms were compared with standard 
7 
produc tion budgets for the area . 
The analys is  showed that the gros s  produc tion per hec tare was 
lower on the organic farms by be tween 6 and 17 % .  Howeve r , thi s  lower 
value o f  produc tion was offs e t  by lower produc tion costs on the organic 
farms . As a re sult , the net re turns per hectare on organic and 
conventional farms were almo s t  equal throughout the 5 - year s tudy . 
The energy requirement s for the sys tems were also compared .  
The organic sys tem required only 40% as much energy per unit o f  value 
produced as the conventional sys tern . The main source o f  di fference 
b e tw e e n  s y s tems wa s the ene r gy requ i r e d  fo r the manufac ture o f  
fert i l izers for the conventional sys tems . Organic farmer s  also tended 
to use reduced t i l l  me thods of farming , which require l e s s  fue l than 
convent ional til lage . 
Re search Plot  Compari s ons 
An exampl e  of analys is us ing experimental p lo t  data was wo rk 
done by He lmers , Atwood , and Langeme ir ( 19 8 4 )  at the Univers i ty o f  
Nebraska . The s tudy covered the years 19 7 5 - 19 8 3 . 
This  research compared various crop rotation sys tems to a base 
sys tem , cont inuous corn . The rotational sys tem which was used in th i s  
s tudy was a corn , soybeans , corn , and oats/c lover ro tation . Re search 
was done analyz ing this  rotation operated under differ ing management 
condi tions , ranging from no chemical us e to varying leve l s  of chemical  
. use . A 3 - year " s tart up " period was incorporated in the analys i s , in  
orde r  to allow for the trans i tion to the rotational sys tem , espec ially 
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the organic sys tem . 
Al l but one o f  the ro tat ional sys tems resul ted in h i gher ne t 
re turns than did continuous corn . The sys tem for which ne t re turns did 
no t exceed those of continuous corn was a var iation of the organic 
sys tem in which the manure app l ied was charged at a ful l  elemental 
fert i l izer rate . 
The organic sys tems had the lowe s t  cash outlays , whi l e  the 
cont inuous corn sys tem had the h i ghes t  cash outlays . This indicates 
that there may be a cash flow benefit  which accrues with the organic 
sys tem . 
A weaknes s  of this s tudy , as s tated by the researchers , is that 
continuous corn may not be  an appropriate bas e from which to make the 
compar isons . I t  may be des irab l e  to us e a corn/soybeans ro tation or 
something similar as the base sys tem . 
Another example o f  research conducted us ing experimert tal p l o t  
da t a  i s  tha t o f  G o l ds te in and Young ( 19 8 7 )  a t  Wa sh ington S t a t e  
Univers ity . They made compar i s ons o f  net re turns over variable  c o s ts 
for a low- input sys tem called PALS (perpe tuating - al ternative - le gume -
sys tem) versus a convent ionally managed sys tem . 
made us ing 19 86  economic condi tions . 
The compar ison was 
The conven t i onal s ys t e m  con t a ine d  a wint e r  whe a t , s p r i n g  
barley , winter wheat , spring peas rotat ion . PALS cons i s ted of a spr ing 
peas + medic , medic , winter wheat rotation . Medic is a b iennial legume 
which is self- seeding and was us ed to supply ni trogen and organic 
ma t t e r  to the s o i l . Th e c onve nt i o n a l  r o t a t i o n  r e c e ive d n o rma l 
9 
tre atments of fertil izers , pes tic ides , and fungicides ; pes t ic ide s and 
fungic ides  were l imited to us e on the spr ing peas only in PALS . No 
commerc ial ferti lizer was app l i ed in PALS . 
Es timates of annual variab le cos ts were made for each sys tem . 
The annual variable cos ts o f  the conventional sys tem wer e  more than 
double those  of PALS ( $ 1 2 9 . 40/acrejyr . compared to $ 5 6 . 8 2/acre/yr . )  
An analys is was al so made o f  ne t returns per sys tem under four 
d iffe r e n t  s c enar i o s . Th i s  ana l y s i s  exam i ne d the effe c t  o f  the 
gove rnment farm p r o g ram and va ry ing y i e l d  a s s ump t i o ns o n  the 
p r of i t ab i l i ty of the r e s p e c t ive s y s t em s . Th e c onvent i o na l  s y s tem 
outperformed PALS with the goverrunent program assumpt ions , but PALS 
outperformed the convent ional sys tem when prevail ing market pr ice s we re 
us ed . 
The _conc lus ion drawn by the authors was that the convent ional 
sys tem gave a pronounced economic advantage only wi th a comb inat ion o f  
h i gh support pr ices and high y i e l d  assump tions . PALS had the advantage 
of -a large reduction in produc t i on cos ts , which reduces the financ ial 
risk borne by farmers . 
A l imi tat ion o f  this  s tudy i s  that it  is only in i ts ini t i al 
s tage s and the results can only be viewed as prel iminary . 
Research that uti l izes  both of  the aforementioned me thods is  
b e ing c ondu c t e d  a t  the Ro d a l e Re s e a r ch C e nte r i n  Ku t z t o wn , 
P e nn sy lvan i a . A c onve r s i o n  exp e r iment i s  b e ing co nduc te d on 
experimental plots , in conj unct ion with the s tudy of an ex i s t ing bee f 
ope ration in which organic farm ing technique s are us ed (Harwood , 19 8 5 ) . 
1 0  
Re sul ts at Rodale concur with the findings of Lockeretz , 
Shearer , and Kohl (19 8 1 )  o f  a l arge reduc t ion in energy us age due to 
the lack of use of fe rti l izers in the organic sys tem . Howeve r , the 
Rodale research indicates that fuel use in th� organic sys tems i s  
almo s t  double that of the convent ional sys tems , which contradic ts the 
findings of Lockeretz , Sheare r ,  and Kohl . Thi s  increase in dire c t  fuel 
usage is  due to an increase in the use of mechanical cul tivation for 
weed control . 
The results o f  the convers ion experiments show that unt i l  the 
integration effic ienc ies  of the rotat ion take e ffec t , corn yie lds w i l l  
be  dramatically reduced . Thi s  i s  due t o  the pres ence of weeds and the 
shortage of ni trogen in the s o i l . Once the effec ts of the rotat ion 
take e ffec t , the yie lds begin inc reas ing . The research at Rodale has 
not totally-exp lained the benefits  of rotations , but there appear to be 
e ffic ienc ies in nutrient up take and re lease by s o i l s  farmed �rganical ly 
that account for s ignificantly higher nutrient availab i l ity , which 
leads to the increased yields . 
Res earch at the Rodale Cente r also indicates that rotations are 
effective in the suppres s ion o f  weeds and the reduct ion of so i l -bo rne 
diseas e s . These  two factors are also involved in the increas e in 
yie lds that are seen once a ro tat ional sys tem is  es tab l i shed. 
Mode l l ing Comparisons 
An example of re search uti l i z ing computer s imulat ion is that o f  
Dabbert and Madden ( 198 6 )  a t  Pennsylvania S tate Univers ity . This  work 
examined the trend in income of a farm in trans it ion to an organic 
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sys tem us ing a mul t i - year s imulation mode l . This  s imulat ion mode l us ed 
l inear programming to de termine the mo s t  profi table comb ination of 
crops and l ive s tock fo r an organic farming sys tem unde r two trans i tion 
s cenar ios . The s tudy uti l ized data collected by the Rodale Re s e arch 
Center on an adj acent 117 - hec tare farm which has operated for s everal 
years us ing techniques cons is tent with organic farming prac tices . 
The bas e l ine condi t ion o f  the farm was s imulated as sum ing 
conventional farming practice s . Two trans itional mode ls  were then 
deve l o p e d . Th e TRANS mo de l a s s ume d no y i e l d  r e duc t i on i n  th e 
trans i tion to an organic sys tem . The second mode l , TRANS - L ,  assumed a 
30%  reduc tion in yie l d  the firs t year and then a l inear recovery
· 
o f  
yields over the next three years . 
The results of the s tudy showed a 12 . 7 % de cl ine in farm income 
in the firs t year of the TRANS mode l and a 43%  decl ine in farm income 
in the TRANS - L  mode l . The income s increased in both models  dur ing the 
trans i tion and s tab i l ized at a 7 . 3 % reduc tion in farm income from the 
convent ional ·. base l ine . Thi s  s tudy showed that ther.e may be  s evere 
short - term financ ial losses to a farm in the trans i tion to an organic 
sys tem and that the se losses  can vary s ignificantly with di fferent 
yield as sump tions . 
Overview 
Th is review of  l i terature was undertaken to gather ins ights 
into the formulat ion o f  the res earch de s ign of  this  proj ect . The 
ar ticles which were c i ted in th is  chap ter by no means repres ent an 
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exhaus t ive coverage of  the l i terature which was reviewed fo r this  
thes is , but they are ones which provided part icular ins ights into 
various me thods of analy s i s  which could be ·used · and app l ied to the data 
available for this proj ect . The research de s ign . which was deve loped 
for this  thes is  is  contained in the fol lowing chapter , along with a 
review of  pertinent economic theory. 
Chapter III 
METHODS OF ANALYSIS 
Thi s  chapter is divided into two maj or. sections : economic 
theory and re search de s ign . The economic theory sect ion deve lops the 
underlying theory which was used in deve lopment of the res e arch 
me thodo logy and in analys is  of research results . The re search de s ign 
sect ion out l ines the procedures which were us ed to accomp l i sh the 
s tated obj ectives of this  the s i s . 
Economic Theory 
Th i s  e c onom i c  th e o ry di s c u s s i on w i l l  c e n t e r  o n  two 
cons ide rations which affec t dec i s ions o f  the individual p roducer or 
firm :  produc t ion concepts and cos t ·concepts . The produc t ion concepts 
wi l l  be covered firs t ,  and then the cos t cons iderat ions and the ir 
re lationship to the p roduc t ion proce s s  wi l l  be covered . 
Produc t ion Concepts 
The ini t ial s tarting point for this  the s i s  research was the 
deve lopment of enterprise  budgets . An enterprise  budge t i s  a l i s t ing 
of a l l  e s t imated income and expense s  assoc iated with a spec i fic 
enterprise  to provide an es timate of its profitab i l i ty (Kay , 1 9 84 ) .  The 
bas ic technical relat ionship which unde r l ies an enterprise budge t i s  
the p roduc t ion funct ion ( Boehlj e and E idman , 19 84 ) . An enterp r i s e  
budge t actually represents a s ingle p o int o n  a produc tion func t ion . 
A produc tion func tion is  defined as the re lat ionship be tween 
0 
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the quant i ties of various input s used per period of t ime and the 
maximum quantity of. the commodity that can be produced per period of 
t ime ( Mans fie ld , 19 7 9 ) . Thus , an enterprise budget ,  which is p resented 
in value terms , repres ents thi s  input - output re lationship for a s ingle 
po int on the produc tion func t ion . 
The clas s ic production funct i on i s  upward s lop ing to the right . 
At some po int i t  is  as sumed to reach a maximum po int and then b egin to 
dec reas e . This  is  due to the pre s enc e  o f  a fixed input . A fixed input 
i s  defined as an input which is fixed throughout the produc t i on 
proces s . In agr icul ture , this  fixed input is  o ften land . As more and 
more variable inputs - -which are de fined as inputs who'se leve l can be 
changed at the beginning of or during the produc tion proces s - - are added 
t o  the f ix e d  input , a max i mum o u tp u t  i s  eve ntua l l y r e a c h e d  and 
product ion then begins to dec l ine . 
This leads to two important c oncepts re lated to the produc t i on 
func tion , average phys ical produc t (APP ) and marginal phys ical produc t 
( MPP ) . APP i s  to tal phys ical produc t ( TPP) divided by the amount of  
input used . APP is  a measure o f  the e ffic iency o f  the variable  input 
used in the produc tion proce s s  ( Do l l  and Orazem , 19 84) . Therefore , 
when APP is increas ing , the technical e ffic iency of  the produc t i on 
proce s s  is also increas ing . MPP i s  · the addit ion to total phys ical 
produc t ( TPP ) result ing from the las t input used . MPP gives the s l op e  
of the produc tion func tion . MPP can be de termined for any point on the 
pr_oduc tion func tion by taking the f irs t der ivat ive of the product ion 
func t ion with respect to output . 
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The relationsh ip between TPP , APP , and MPP can be  _repres ented 
graphically by Figure 3 - 1 .  At z ero level o f  variable input us e ,  
TPP-APP-MPP-0 . As var iable  inputs are added to-the product i on proc e s s , 
TPP , APP , and MPP al l begin inc reas ing. MPP reach�s i ts maximum po int 
fir s t . Once it reache s a maximum and begins decreas ing , TPP cont inue s 
increas ing but at a decreas ing rate . Thi s  is  due to each addi t i onal 
uni t  of variable  input adding a succe s s ive ly lower amount to total 
output . MPP-APP when APP i s  at a maximum . Once MPP drops below APP , 
APP al so be gins to fal l. Thi s  i s  due to each succes s ive input us ed 
adding less to output than the exi s t ing average output per unit  of 
input ; therefore , the average i s  pul l ed down . When MPP-0 , TPP is  at a 
maximum. When MPP becomes negat ive , TPP begins dec l ining . 
These  relat ionships between TPP , APP , and MPP can be  us ed to 
describe thre� s tages of production along a produc t ion func t ion. S tage 
I begins at the zero var iable input leve l and occurs throughout the 
section of the produc t ion funct ion where MPP is  greater than APP . The 
border between Stage I and S tage I I  occurs where MPP-APP .  TPP is 
increas ing throughout s tage I I , but APP and MPP are both decreas ing . 
The border between S tage I I  and S tage I I I  occurs where MPP-0 and TPP is  
at a maximum . TPP is decreas ing throughout S tage I I I  o f  the produc t ion 
proce s s. 
One dec is  ion to be made by the profit maximiz ing p roducer is  
how much output to  produce . Stage I I I  can be  immediately e l iminated 
becaus e produc tion can be increased by s imp ly el iminat ing s ome o f  the 
var iab le inputs used . Stage I can b e  e l iminated as a relevant area 
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Figure 3-1. Relationship Between TPP, APP, and MPP . 
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becaus e APP is  increas ing throughout , which imp l ies  that an increase in 
the technical e ffic iency o f  the var iab le input can be achieve d . A 
rat ional producer would no t produce in this  area ,  because produc t ion 
could be undertaken more effic iently at a higher output leve l . Thi s  
leaves S tage II a s  the only rat ional choice . Variable input us e wi l l  
occur somewhere i n  S tage II, but t o  de termine the exac t po s i tion 
require s a knowledge o f  the output and input p r ices . 
cons idered next . 
Thi s  wi l l  be 
If the output and input pr ices are known , two addit ional 
measures can be de termined . The se two me asures are value o f  marginal 
product (VMP ) and marg inal fac tor cos t (MFC ) . VMP i s· de fined as the 
price of the output multipl ied by the MPP of the las t input used . This  
indicate s the added value due to  the las t input us ed . MFC i s  the price  
o f  the l as t  var iable input us ed . Th is  is  a measure o f  the added cost  
resul t ing from the las t input us ed . Profits are maximized at the po int 
were VMP and MFC are equal . Therefore , the profit maximiz ing producer 
wil l  continue adding the var iable  input as long as the VMP o f  the las t 
uni t  is  greater than the MFC o f  the las t uni t  us ed . 
Producers frequently face the que s t ion of how to comb ine two or  
more var iable  inputs to  produce a des i red leve l of output . There may 
be many comb inations o f  the two inputs which wi l l  produce the s ame 
leve l o f  output . An isoquant i s  a curve which shows the varying 
comb inat ions of inputs which wi l l  produc e the s ame l eve l o f  output . 
The quant ity of one input is on the horizontal axis  while the quantity 
of the o ther input is on the vertical axis . 
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The marginal rate of sub s t i tut ion (MRS ) between the two inputs 
de fine s the slope of the isoquant . The MRS de scribes how one input 
sub s t i tute s  for the other input in the · produc t ion process  whi le 
maintaining a cons tant output leve l . 
Wi th this given leve l o f  product ion , the profit maximiz ing 
producer will attempt to find the leas t c o s t  comb ination of the two 
var iab l e  inputs . This  is accomp l ished wi th the addit ion of the isoco s t  
curve t o  the analys is . An isoco s t  curve shows equal cost outlays for 
var ious comb inations of the two variab le inputs. The s lope o f  the 
isoco s t  curve is  equal to the input price ratio . The leas t cos t 
comb ination o f  the two inputs i s  located where the isocos t curve and 
the given isoquant are tangent ( Figure 3 - 2 ) . 
Th i s  input s ub s t i tut i o n  th e o ry i s  r e l a t e d  to  va r i ou s  
s ens i tivity analyses  which were undertaken i n  thi s  thes i s res earch with 
th e en t e rp r i s e budge t s . I nput s ub s t i tu t i on i s  no t 
cons iderat ion , but is  rather an imp l i c i t  one in thi s  
a n  e xpl i c i t  
thes is . An 
examp le of  this is the s ens i t ivi ty analyse s  conduc ted on vary ing 
herb ic ide prices . What is imp l i c i t ly be ing examined is the economic s  
of he rb ic ide control of weeds versus the us e of  more mechanical -
intens ive cul t ivat ion practice s . When the price of  herb ic ide s  i s  
increased , the higher c o s t  shifts the horizontal inte rcept o f  the 
i s oco s t  l ine to the left in Figure 3 - 3; Ins tead of isoc ost  l ine I ,  the 
i soco s t  l ine is now I ' . Thus , the i s oco s t  l ine is no longer tangent to 
the original isoquant . I f  the cost  outl ay is  allowed to increas e unt i l  
a new isoco s t  l ine ( I " )  is tangent with the original isoquant, the new 
Figure 3-2. Least Cost Combination of Two Inputs . 
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leas t c o s t  comb inat ion o f  inputs w i l l  favor more mechanical cultivat i on 
and les s herb ic ide use ( a  movement from po int A to po int B on Figure 3 -
3) . Thus , a decl ining leve l o f  pro fi ts observed when the p r ices of  
herb ic i des increase can be viewed as  partially due to  the fac t that the 
produce r  is  no longer us ing the leas t cos t  comb inat ion of the two 
inputs - - if he doe s not shi ft from A to B. In order to maximize pro fi ts , 
there mus t be a shift away from the heavy us e of herbic ides to the use 
of mo r e  me chan i c a l  cul t ivat i o n  w i th the h i ghe r he rb i c i d e  p r i c e  
as sump tion ( Figure 3 - 3 ) . However ,  even with the shi ft , ne t pro f its 
wil l  be lower than in the original s i tuat ion ( p o int A) , if  technical 
pos s ib i l i ties ( the production func t ion) remain unchanged . 
Cos t  Concepts 
The firm ' s product ion func t i on and the prices it  pays for 
inputs de termine the firm ' s cost funct i ons (Mans fie ld , 19 7 9 ) . The c o s t  
func tion re lates the cos t o f  produc t ion to var ious output rates , and 
thes e  relevant output rates are de termined by the firm ' s  produc t ion 
func t i on .  
There are various costs as soc iated with the produc tion o f  a 
produc t . These  costs pertain to both the sho r t - run and the l ong - run . 
In the short - run , there are both fixed and var iable cos ts . Fixed costs  
are  those which do not vary wi th the level of product ion . Var iab l e  
cos ts are tho se  that change with changing levels  of output . In the 
long - run , all cos ts are var iable , becaus e it is pos s ible to make 
adj us tments in the leve l of usage of fixed inputs . The se cos ts can be 
both cash and non- cash cos ts . 
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Total fixed costs (TFC ) and total var iable cos ts ( TVC ) comb ine 
to form the total cost (TC)  of produc t i on .  TFC i s  equal to a fixed 
amount and , therefore , is  cons tant for varying levels  of product ion . 
TVC is  equal to the pr ice s o f  the inputs use d  mult ip l ied by the amounts 
of the r e s p e c t ive inpu t s  u s e d .  The r e fo re , TVC inc r e a s e s  w i th 
increas ing leve ls  o f  output . TC is  equal to the sum of TFC and TVC . 
The ave rage conc e p t s  o f  the ab ove c o s t s  a r e  imp o r t an t  
cons ide rations . Average fixed cos t (AFC ) i s  equal t o  TFC divided by 
output. AFC decl ine s with higher l eve l s  of output , becaus e the fixed 
cos ts are spread over more and more output . 
Average var iable cost  ( AVC ) fs  equal to TVC divided by output . 
AVC ini t ially dec l ines , but then normal ly begins to increase at higher 
output leve l s . This is  due to the dec l ining APP of the var iable input 
at higher var iable input us e . Var iab l e  cos ts are represented i_n the 
enterp r i s e  budge ts deve loped for thi s  the s is research by the " dire c t  
c o s ts " . On a per unit  of output bas i s , the s e  costs  cons titute AVC , and 
are shown in the budge ts as the " breakeven price per ·uni t "  for each 
crop enterpri s e . Cons ide ration mus t be given to how cos ts were 
allocated per crop when interpre t ing thes e  value s , however . 
Ave rage to tal cos t (ATC ) is  equal to TC divided by output . ATC 
decreas e s  ini tially , but at higher leve l s  of output it typically b egins 
increas ing and the curve take s on a U - shape . This  is due to the .e ffec t  
o f  increas ing AVC a t  higher output leve l s . ATC is represented in each 
enterprise budge t by the "produc tion and land costs ( $/uni t ) " value . 
ATC and AVC are important cons iderations for the individual 
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producer . I n  the long - run ,  the price the producer receive s mus t be 
greater than ATC if a profit is  to be earned . In the short - run 
s ituat ion , the producer's main concern is  with AVC . The fixed cos ts 
mus t be paid regardle s s  of what leve l o f  output the individual produc e s  
at . Therefore , if  the producer is  ab le  to cove r AVC i n  the short-run , 
product ion wi ll  take place and any re turn above AVC wi l l  be used to 
help pay the fixed obl i gations . 
The other important cos t cons ideration i s  marginal cos t ( MC ) . 
MC i s  the addit ion to to tal cos t resul t ing from the us e of the las t 
inpu t . The sh ap e o f  the MC curve de p e nds up on the unde r ly ing 
product i on funct ion . Typically , the MC curve ini tial ly dec ll.ne s and 
then begins inc reas ing at highe r output leve l s .  Thi s  is due to 
decreas ing MPP of the var iable input at  higher output leve ls . 
The revenue rece ived by the producer mus t also be cons idered 
before the opt imal leve l of produc tion can be de termined . Total 
revenue ( TR) is  equal to the price rec e ived for the output mul tip l ied 
by the quantity sold . Marginal revenue ( MR )  is  the addit ion to to tal 
revenue from the las t uni t  of output s o ld . In a perfec tly compe t i t ive 
marke t ,  MR is equal to the price o f  the output . 
An individual producer's profit is  equal to TR minus TC . There 
are many leve ls of produc tion whe re pro f i t  may be earned , but the 
profit  maximiz ing producer searches for the leve l of output which wi ll  
maximize profi ts . That leve l is whe re MR=MC , when there are pe rfec tly 
competit ive marke t condi tions . 
The se  cos t , revenue , and profi t concepts can be related to the 
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enterprise  budgets used in this  the s i s  re search by the use o f  two 
diagrams . Figure 3 - 4  contains a p lot o f  to tal cos t  at three output 
leve ls  for three of the farming sys tems compared in thi s  s tudy . The 
horizontal axi s  dep icts output per acre . Thi s  output per acre is  shown 
in mone tary value terms , in orde r  to p lace the different crop sys tems 
on comparab le base s . The ver tical axi s  depi c t s  total cost  per ac re in 
dol lar terms . 
Bas ed on the as sumpti ons which were used in thes e  par t icular 
budge ts , it appears that the convent ional system ( po int C) may be 
w i thin S tage III of the produc t i on funct ion . Thi s  i s  s�own by the fac t 
that the same leve l of output could be produced at a lower total co s t  
t o  the producer , which i s  a characteristic o f  S tage I I I  produc t ion . 
Thi s  is  as suming a cons tant technology for all farming sys tems . 
The relate� average cos t values are shown in Figure 3 - 5 ; thes e  
values are located direc tly beneath the corresponding to tal cost  value s 
in Figure 3 - 4 .  The alternat ive sys tem ( po int A in Figure 3 - 4 )  exhib i ted 
the highe s t  ATC per  uni t  of output . The conventional sys tem exhib i ted 
the next highe s t  ATC , with the r idge t i l l  sys tem (point R in Figure 3 -
4 )  exhib i t ing the lowe s t  ATC per uni t  o f  output . The enterprise  
budge ts show pos itive profits for a l l  the respective sys tems in  thi s  
par t icular s e t  of compar isons , which imp l ies  that the price rece ived 
. for the output is greater than ATC for all  sys tems . 
A marginal cost  value could b e  de termined for only one range o f  
output , between po ints A and R i n  Figure 3 - 4 .  The marginal cos t value 
b e tween po ints R and C is negat ive ; thus , it ceases to have meaning . 
Figure 3-4. 
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For this  reason , marginal cos t po ints are not shown in Figure 3 - 5 . 
Neverthe less , i t  can be as sumed that the ridge t i l l  sys tem , because i t  
has the highe s t  ne t re tufns i n  the enterpr ise budgets , i s  operat ing 
closes t to the profit maximiz ing po int where MR-MC . The convent ional 
sys tem is operating where the MC of the las t  output produced is greater 
than i ts MR .  This is  due to the assumed product ion in Stage I I I . The 
alternative sys tem i s  operat ing at a profi table  level somewhere above 
the intersection of the MC curve and the ATC curve , but be low the 
pro f i t  maximiz ing leve l where MR-MC . 
Two important non - cash c o s t s  also need to be discus sed brie fly . 
These  are opportunity costs and external i t i e s . 
Opportuni ty cost  is de fined as the re turn a resource can earn 
when it is used in its best  alternat ive us e . Thus , when a resource i s  
used i n  a produc tion process , the relevant c o s t  i s  the return which 
c o u l d  h ave · b e e n  e arne d b y  emp l o y i ng th e r e s ourc e i n  i t s  b e s t 
alternat ive use . This  concept was incorporated into the enterprise  
budgets in this thes i s research by inc lus ion o f  land and· labor charges . 
The land charge reflects an opportuni ty c o s t  for the cap i tal which is 
inve s ted in the fixed input land . The labor charge re flects the 
opportunity cost  of employing operator and/or family labor in the 
produc tion proces s .  
Ano the r re levant co s t  c o n s i de r a t i o n  i s  the c o nc ep t  o f  
external i t ies . Externali ties occur when the private c o s t  or benefit  
calculations of an individual producer or firm di ffer from the cos ts or  
bene f i ts that accrue to  soc iety . The external i ties  can be broken into 
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two maj o r  c l as s e s - - e x t e rna l d i s e c onom i e s  and ext e rna l e c onom i e s 
(Randa l l , 198 1 ) . External diseconomies occur when soc iety or an 
individual i s  made worse off by a firm ' s  act ivi t ies . An often c i ted 
example i s  air pol lut ion when no cos t i s  imposed on the pol luter . 
External economies occur when benefits  to soc iety accrue as a re sult of 
a firm ' s  activities . 
Two often c ited external diseconomies o f  agr icul ture are s o i l  
eros ion and run- off of fert i l izers and pes t ic ides ( Papendick , E l l io t , 
and Dahlgren , 198 6 ) . The individual farmer does  not directly account 
for the se  external itie s  in his profit  maximiz ing dec i s ions , but soc ie ty 
i s  negatively impacted by them . This  ·thes i s  does  no t spec i fically deal 
with the is sue of costs to society as s oc iated wi th the se external i t ies , 
but i t  is  recognized that the various farming sys tems have different 
exte rnal i ty imp l icat ions . Economic rankings of the spec ific f�rming 
systems could conce ivably change i f  the individual producers we re 
forced to account for the externa l i ties  of the ir operations . 
An example of producers be ing forced to account for the ir 
external i t ies is  the ear l ier c i ted law pas sed in Iowa which impos e s  a 
tax on n i t r o ge n  fe r t i l i z e r . Th i s  tax wi l l  have the e f fe c t  o f  
inc r e a s i ng th e r e l a t ive p ro f i t ab i l i ty o f  th e a l t e rna t ive s y s t e m , 
because no ni trogen fer t i l izer i s  used in thi s  sys tem . Thi s  can be 
shown by re ferr ing back to Figure 3 - 2 . The s ame concept o f  op t imum 
input comb inations exis ts in this  s i tuat ion . The alternative sys tem 
which use s  legumes and manure to provide the nitrogen to the sys tem 
wou l d  no t be imp ac t e d  by an inc r e a s e  in the c o s t of n i t ro ge n  
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fer t i l izer , while the convent ional and reduced t i l l  sys tems would b e . 
With an increas e in the cos t o f  ni trogen fert i l izer , the op timal 
comb ination of inputs when compar ing organic sources of ni trogen and 
inorganic forms of ni trogen would now favor legume s more , relative to 
the s i tuation before the tax was imposed . 
Re s earch Des ign 
This  port ion of the chap te r  deals with the procedures  us ed to 
accomp l ish the specific obj ectives of thi s  the s i s res earch . 
The spec ific obj ectives of this  thes i s  research were to : 
1 )  Deve lop a set  of pre l iminary budge ts for the · organic farming 
sys tem . Exi s t ing budge ts for the convent ional and reduced t i l l  sys tems 
were updated as necessary . Sens i t ivity analyses  were then undertaken 
us ing thes e  enterprise budge ts . 
2 ) . · Develop one or more typ ical farms for northeas tern South 
D ako ta t o  b e  us e d  as the b a s e  f r om wh i ch t o  make the de s i r e d  
c o mp ar i s ons b e twe en c o nven t i onal  farm ing s y s tems and a l te rn a t ive 
sys tems o f  agr icul ture . 
3 ) . Deve lop or adap t an exi s ting mode l to be us ed to make 
· who le - farm comparisons between the re spec t ive farming sys tems . 
4 ) . Make economic and financ ial compar isons of  the various low ­
input , convent ional , and reduced t i l l  sys tems , us ing the information 
and mode l deve l o p e d  in s p e c i f i c  obj e c t ive s 1 ,  2 ,  and 3 .  Th i s  
quan t i f i ab l e informa t i on was  s upp l e ment e d  wi th qual i t a t ive 
29 
c ons i de r a t i o ns wh ich t o o k  farm o p e r a t o r s ' ove r a l l  obj e c t ive s and 
constraints into cons iderat ion . 
Spec i fic Obj ec t ive ! 
The procedure used for spec ific obj ective 1 was the deve lopment 
of enterprise budgets . Various budge ts for each c rop were deve loped , 
each di ffering with the farming sys tem used and the crop ' s  pos i tion in · 
the rotation . The value of thes e  budge ts to the proj ect is  that " the 
fa rm b udge t c an be u s e d  a s  a d i re c t  and e ff e c t ive me tho d  fo r 
determining the maximum economic product i on for any farm or for any 
produc tion area"  ( Edwards , 1 9 6 6 ) . 
The bas is  for the development of the enterprise budgets was the 
" Farming Systems S tudy " currently be ing conduc ted by South Dako ta S tate 
Unive rs i ty ' s  Plant Science Department . That s tudy is be ing conduc ted 
at the Northeast Re search Farm at Watertown , South Dakota . That study 
cons i sts of two sets of compari s ons : Farming Sys tems Study 1 and 
Farming Sys tems S tudy 2 .  A brief descrip t ion o f  each sys tem wi l l  be  
given here . For a more detailed de scrip t ion o f  each sys tem , the reader 
is  directed to Chap te r 4 .  
Farming ystems S tudy 1 ( FSS l )  i s  composed of three dis t inc t 
. farming sys tems : alternative ( organic ) ,  convent ional , and ridge t i l l . 
The a l ternat ive sys tem is a 4 - year ro tat ional sys tem composed o f  oats , 
alfa l fa , soybeans , and corn . No commerc ial fe rtil izers or pe s t ic ide s  
are app l ied i n  this sys tem . The conventional sys tem cons i s ts o f  a corn , 
soybeans , and spr ing wheat rotat ion . Thi s  sys tem is  farmed us ing 
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convent ional farming prac tices . Fert i l izers and herb ic ides  are app l ie d  
us ing agronomical ly sugge sted rate s . The r idge t i l l  system i s  also  
composed o f  a corn , soybeans , and spring wheat rotat ion . Thi s  system 
is operated us ing ridge t i l l  farming techniques . · Fert i l izers  and 
herb ic ides  are app lied us ing agronomically suggested rates . 
Farming Systems Study 2 ( FS S 2 )  i s  composed o f  four farming 
s y s t em s : a lt e rnat ive ( o r gan i c ) , c onve nt i onal , m i n i mum t i l l , and· 
cont inuous no t i l l  winter wheat . The alternative system i s  ope rated 
us ing a 4 - year ro tation of oat s , sweet clover , s oybeans , and spring 
wheat . Thi s  sys tem is  operated under the same condit ions as its 
counterpart in FSS l . The convent ional s ystem i s  composed of a barley , 
s oybeans , and spr ing wheat rotat ion which ut i l izes  the same pract ices 
as the conventional system in FS S l . The minimum t i l l  sys tem i s  
composed o f  a barley , soybeans , and spring wheat rotation . T i l l age i s  
kept t o  a m i n i mum in th i s  s y s t e m . C omme r c i a l  fe r t i l i z e r s  and 
herb ic ides are appl ied us ing agronomically sugge s ted rate s . The no 
t i l l  winter wheat sys tem i s  a continuous sys tem in which winter wheat 
is planted repeatedly on the s ame p l o t  us ing a no - t i l l  dr i l l . Thi s  
system is  be ing que stioned o n  grounds o f  agronomic viab i l i ty and , 
therefore , wi l l  not rece ive an extended treatment in thi s  the s i s . 
Data obtained from the study at  the Northeas t Re search Farm was 
pre l iminary in nature , due to the fact that the s tudy is only in i t s  
thi rd year of operation . Thi s  i s  an e specially important factor 
affect ing the performance of the low - input sys tem , because of the 3 - to 
5 - year trans it ion per iod which i s  typ ically assoc iated wi th low- input 
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farming sys tems (USDA , 1 9 8 0 ) . For thi s  reason , the low- input budge ts 
were supplemented with informat ion on yield relat ionships reported in 
the l i terature . The resul ts for the conventi-onal , ridge ti  1 1 , and 
minimum t i l l  sys tems were also supp lemented with information from 
budg e t s  p r ev i ous ly gene r a t e d  f o r  th i s  ar e a . Maj o r  s o ur c e s  o f  
information for this were " Expected Produc tion Costs for Maj or Crops in 
South Dako ta" ( Pflueger , 19 8 5 ) , machinery budge ts deve loped by Dobb s , ·  
Thaden , and Peckham ( 1 9 8 7 )  and by Al len ( 19 8 6 ) , and pre l iminary budgets 
deve loped for the " Farming Sys tems S tudy" by Thaden ( 19 8 6 a ) . By 
uti l iz ing the se  sources  of information , " normal ized"  budge ts we re 
s p e c i f i e d  for  e a ch s y s tem - - r e f l e c t i ng typ i c a l  y i e f d s  and t i l l age 
prac t ice s . Budgets we re also  deve loped us ing 1 9 8 6  results . The 1 9 8 6  
results were j udged no t t o  b e  re l iab le e s t imates o f  typ ical re sults , s o  
an extended analys i s  was no t conduc ted wi th them . 
The budge ts were placed on computer spre adsheets to fac i l i tate 
sens i t ivity analyse s  in comparisons o f  the di fferent farming sys tems . 
In s ens i t ivity analyses , the data in que s t ion is  al tered to de termine 
what e ffects , if any , changes wi l l  have on the results ( Turban and 
Meridith , 1 9 8 5 ) . Sens itivity analyses were undertaken by varying input 
p r i c e s , y i e l d  as sump t i ons , and chang ing gove rnme nt farm p r o g ram 
- as sumpt ions . 
These  prel iminary budge ts were deve loped pr imar ily by Lyl e  
We i s s , Re search As s i s tant , under the direct ion of Dr . Thomas Dobb s . 
The author of  this thes is partic ipated in dec is ions concerning budge t 
as sumpt ions , in the review of draft ve rs ions of the se budgets , and in 
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the deve lopment of the microcompute r spreadsheets . Thes e  budge ts are 
pre s ented in SDSU Economics Research Report 8 7 - 5  ( Dobbs , We i s s , and 
Leddy , 1 9 8 7 ) . 
Spe c i fic Obj ective � 
Spec i fic obj ective 2 dealt with the spec ification o f  a typ ic al 
farm for the northeas t area of South Dako ta . A typ ical farm in thi s  
p r oj e c t  i s  taken to  b e  a r e p r e s en t a t ive farm ing o p e r a t i on i n  a 
particular region . 
A typ ical farm was deve loped with data obtained from the South 
Dako ta Agricul tural Census Handbook ( Rural Soc io logy Department , 1 9 8 4 )  
and South Dako ta Agricul tural S tat.i s t ic s  (Ranek , 198 5 ) . The farm 
spec ified conta ins 640 to tal ac res . Th i s  640 acre s was divided into 
540 t i llable acres , 60 acres of pas ture , 20 acres of was teland , and 2 0  
acres for the building s i te . 
The l ives tock enterprises  inc luded in this analys is were a 50 -
head beef cow/calf operat ion , a 150 - head wintering s teers operat ion , 
and a 50 -head dairy operat ion . The s e  l ive s tock enterprises  were 
examined one at a time and no t in combinat ion . The need for l ives tock 
enterprises is  to adequate ly gene rate the economic benefits of the low­
input sys tem ( Gacek and Langer ,  1 9 8 6 ) . . Also , Lockeretz , Shearer , and 
Kohl ( 1 9 8 1 )  found in the ir s tudy that nine - tenths of the organic 
farmers had a subs tant ial quant i ty o f  l ive s tock , mos t  commonly bee f 
cattle , hogs , or dairy cattle . The maj or  reas on given for this  was to 
ut i l ize the forage s produced in the ir ro tat ional sys tems . 
The maj or bene fits of  integrat ing animals  into an agr icul tural 
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sys tem inc lude decentralized animal husbandry , c losed nutr ient cyc le s , 
improved environmental qual ity ,  local us e of roughage , and low grade 
feeds tuffs ( Koepf , 198 5 ) . 
The typ ical farms we re then us ed as the bases from which to 
make the des ired comparisons between sys tems . The t i llab l e  acreage 
was divided between the crops in the respe c t ive ro tations of Farming 
Sys tems S tudy I and I I , making the required allowances for gove rnment 
farm program acreage s e t  as ide requirements .  Th is informat ion , along 
with the previous ly deve loped enterprise  budge t informat ion , was then 
entered into the selected analyt i c  mode l . 
Spe c i fic Obj ective J 
The analyt ic mode l chosen was FINPACK . This model. i s  a 
computer ized farm financ ial planning and analys is package deve loped by 
the Minne sota Exte
'
ns ion Service . This  model is  currently b e ing used 
extens ive ly by the South Dako ta Cooperat ive Extens ion Service in i ts 
farm financ ial management advisory capac i ty .  
Thi s  mode l was chosen because i t  addre s s ed many of the s tated 
needs of this  research proj ec t . Tho se  needs inc luded that o f  a mode l 
which would produce profitab i l i ty and cash cos t character i s t ics  o f  
. alternat ive farming sys tems , fac i l i tate the analys is of ne t economic 
and ne t cash re turns of these sys tems , and incorporate the ro tat ional 
effec ts of  the farming sys tems . Addit ional sens itivity analyses were 
a l s o  made po s s ib l e  ut i l i z in g  the F I N PAC K mo d e l  and th e a s s ume d 
l ives tock enterprises . FINPACK also had the adde d advantage o f  be ing 
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readi ly available for use in thi s  research proj ect . 
Cons iderat ion was also given to the use of  a l inear programming 
mode l . Linear programming and budge ting ate no t dis tinctly di fferent 
procedures , but are the s ame procedure wi th differences allowed in ( a )  
the numb e r  o f  op p o r tun i t i e s  c on s i de r e d and ( b )  the c a l cu l a t i on s  
invo lved (Heady and Candler , 1 9 6 6 ) . In l inear programming , the 
obj ective is to maximize a l inear c r i te rion func t ion subj ect to l inear 
cons traints . In the case o f  the Farming Sys tems S tudy , profit would be 
the des ired criterion to be maximized . The presence of the l inear 
cons traints allows spec ific res tr i c tions to be inc luded in the mode l s o  
a s  t o  l imit , for examp le , the amount o f  labor us ed or the amount o f  
acreage devoted t o  each crop . 
I t  was dec ided that l inear programming would no t be the mos t  
�ppropr iate mode l to use for th is  part icular s tudy . A maj or reas on fo r 
thi s  was the l imited amount o f  data which was available  for analys i s . 
Budge t ing procedures lend themse lves to analys is  o f  the data available  
to  this s tudy in a more cos t - e ffec t  manner .  Late r , when addi tional 
budge ts have been deve loped to allow for the s imulat ion of differ ing 
rotat ional patterns , the use of l inear programming may be j us t i fied . 
Under thi s  scenario , for example , l inear programming could be used to 
s imul taneous ly de termine op timal ro tations and l ives tock comp lements . 
Fur the r ana l y s e s  c ou l d  then b e  made ut i l i z ing the s e  op t i ma l 
comb inations . This type o f  procedure would be s imilar to that us ed 
by Dabbert and Madden ( 1 9 8 6 ) in the ir research which was cove red in the 
"Review of Literature " section o f  this  the s i s . 
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FINPACK i s  composed o f  four programs de s igned to be us ed in 
farm analys i s , planning , and financ ing . The four programs which 
comprise  the FINPACK model are FINLRB , FINTRAN , FINFLO , and FINAN 
(Hawkins , e t  al , 1 9 8 6 ) . 
The program which was uti l ized in thi s  s tudy was FINLRB . This 
program was used in the analy s i s  o f  long range profitab il i ty ,  deb t 
repayment capac i ty ,  po tent ial net worth growth , return on inves tment , 
and labor hour requirements of the typ ical farm ( s )  operated under three 
alternative long - range plans . FINLRB allowed for the s imul taneous 
compar ison of the three farming sys tems in FS S l  and the three sys tems 
in FS S 2  which were analyz ed . The compari sons were · made wi th the 
as s ump t i on th a t  a c omp l e t e  t rans f o rma t i o n  had b e en made t o  th e 
respec t ive farming sys tem . 
The enterprise budge ts .which were developed for each sys tem 
were us ed as inputs into the mode l . FINLRB can be direc ted to ut i l ize 
the data from a spec ified budge t .  By uti l iz ing this feature , i t  was 
pos s ib le to incorporate the e ffec ts of the rotational sys tem into the 
mode l ' s  framework , s ince each budge t was calculated wi th respec t  to i ts 
pos i t ion in the sys tem ' s  ro tat ion . Thi s  made i t  poss ible to evaluate 
the ent ire ro tat ion ' s  effec t on cos t s  of produc t ion . 
Init ially the FINTRAN program was to be used in the s tudy . 
Howeve r , a dec is ion was made late r  to leave i t  out of the analys is o f  
the sys tems . Th is program proj ects farm cash flow for three years o f  
bus ine s s . I ts maj or us e is proj ecting cash flows for the trans it ional 
per iod when a maj or change is be ing imp lemented ( Hawkins , et al , 1 9 8 6 ) . 
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This  aspect would be us e ful in the analys is  o f  a change from a 
convent ional farming · sys tem to e ither a low - input sys tem or  a reduced 
till  sys tem . The trans i tion period i s  an important cons iderat ion 
because , according to a USDA ( 1 9 8 0 )  s tudy : 
Farmers who had previous ly farmed convent ional ly reported that 
crop yie lds we re often markedly reduced during the fir s t  
several years following the shi ft from chemical t o  organi c  
farming . During this  trans i t i on ,  s evere weed infes tat ions o ften 
occurred and crops were s omet imes di fficult to e s tab l i sh . 
Occas ionally , the crops showed symptoms o f  nutrient defic iency . 
Farmers said that after the third or fourth year , as the 
rotations became e s tab l i shed , yie lds began to increas e and 
eventual ly equal led the yields they had ob tained original ly . 
Thi s  trans i tional aspect wi ll be left  to o ther analysts and s tudie s ;  
however . 
The r ema in ing two p r o g r ams , F I N FLO and F I NAN , we r e  no t 
uti l ized . These programs generate s imilar data to that generated by 
FINLRB and FINTRAN , but on a s ingle - ye ar planning horizon . 
Spe c i fic Objective � 
Spec ific obj ective 4 was accomp l i shed by analyz ing the results  
of  the s ens i t ivi ty analy s e s  w i th the e n t e rp r i s e  b udge t s  and by 
analyz ing the who le - farm financ ial data produced by the FINLRB mode l . 
As . s tated earl ier , sens i tivity analys_e s  were undertaken on input 
prices , yie lds , and government farm program assumpt ions . An analys is  
o f  the se  results showed the effec ts o f  changing fac tors on costs  and 
pro fi tab i l i ty of each sys tem , and it  also gave an indicat ion o f  the 
relative riskine s s  of each sys tem . The output of the FINLRB program 
fac i l itated an analys is of long - run pro fitab i l i ty of each of the 
-
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farming sys tems . Comparisons we re made us ing pro fitab i l i ty ,  l i quidi ty , 
and solvency measures . Sens i t ivity analyse s  were also ut i l ized to 
de termine the effect  o f  changes in certain var iab le s  on long - term 
pro fi tab i l i ty .  
Var ious cons iderat ions o f  individual producers affect the ir 
de c i s i on to  adop t or no t ado p t  a me tho d of f armi ng o th e r  than 
c o nven t i onal farm ing p rac t i c e s . Fac t o r s  wh i ch o f t e n  a f f e c t  th i s  
de c i s i on inc lude the f o l l o w i ng : h e a l th c once rns , env i r o nmen t a l  
concerns , and concern over the lack o f  e ffe c t ivene s s  of chemicals 
( Lockere tz , e t  al . ,  1984) . These  and o ther qual i tative cons ide rat ions , 
such as risk and management complex i t ies , were als o  inc luded in the 
analys i s  of the feas ib i l i ty of the a l ternat ive sys tems . Thi s  was 
accomp l i shed by some l imited producer interac t ion . The me thod us ed was 
a s t ruc tur e d , but: op en - ende d , int e rv i ew w i th s e le c t ed l o w - inpu t 
farmers . Sources  of information were producers in the Madi s on , S .  D .  
area who had previous ly cooperated with research conduc ted by the SDSU 
Plant S c ience · Department on low- input farming sys tems and se lec ted 
producers in the northeas t part o f  S outh Dako ta . 
Concluding Remarks 
This economic theory and research des i gn discuss ion covered the 
me thodology which was us ed in this  the s is . The economic theory served 
as the unde rlying bas is for the analyt ical procedures . These procedures 
we re then us e d  t o  gathe r and ana l yz e p e r t inent i n fo rma t i on t o  
de te rmine the economic viab i l i ty of  the respective farming sys tems . 
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weed control in this  sys tem . 
The FSS l  conventional sys tem is  a sys tem which is  operated wi th 
farming practices which are cons i s tent with practices  typ ical ly used by 
f a rm e r s in the v i c in i ty of the r e s e arch farm . B o th c omme rc i a l  
fer t i l izers and herbic ides  are uti l ized i n  this  sys tem . The sys tem i s  
composed o f  a 3 - year rotat ion of corn , soybeans , and spr ing wheat . 
The FS S l  ridge till  sys tem i s  a sys tem farmed with ridge t i l l  
cul t ivat ion _ techniques . I t  i s  composed o f  a 3 - year rotat ion of corn , 
soybeans , and spring wheat . In a ridge t i l l  system , ridges varying in 
he i ght o f  4 to 8 inches are bui l t  up in cul tivation . The fo l lowing 
crop is then planted directly on top of the ri dge s , with no t i l lage 
preceding plant ing . The ridges are l eveled prior to the planting of the 
spring wheat ,  and then are buil t  up with a fall cultivation of the 
spr ing wheat s tubble to prepare for the plant ing of the corn the 
fo l l ow in g  s p r ing . Th i s  s y s t e m  a l s o  ut i l i z e s  b o th c omme rc i a l  
fert i l izers and herb ic ides . 
The FS S2  al ternat ive sys tem is  a 4 - year rotat ion composed o f  
oats/swee t  c lover , sweet c lover , s oybeans , and spr ing wheat . Th is 
sys tem al s o  is  operated us ing no commerc ial fertilizers or pes tic ides . 
The sweet  clover is  inc luded in the ro_tat ion as a green manure crop 
and , there fore , is no t harves ted . I t  is mowed and then ch isel  plowed . 
Th e FS S 2  c onvent i ona l s y s t e m  i s  o p e r a t e d us ing the s ame 
techniques as its counterpart in FS S l . However , the rotation di ffers in 
thi s  sys tem in that it is composed o f  
barley . 
s oybeans , spr ing wheat , and 
4 0  
The FS S2  minimum t i l l  sys tem i s  operated us ing a minimum amount 
of t i l lage . Til lage p ractices are l imited to the use of chi s e l  p lowing 
in the fal l , wi th no ti llage prior to plant ing in the spr ing . Bo th 
commerc ial fertil izers and pes t ic ide s  are used in thi s  sys tem . The 
sys tem is a 3 - year ro tation cons i s t ing o f  soybeans , spring wheat , and 
barley . 
The final sys tem in FS S 2  i s  a continuous no t i l l  winter whe at 
sys tem . In _ this sys tem , the winter wheat i s  continual ly planted us ing 
no t i l l  prac t ices . A no t i l l  dr i l l  i s  used and the wheat i s  se eded 
d i re c t ly i n t o  th e s t ubb l e  o f  the p r e c e d ing w inte r whe a t  c ro p . 
There fore , there are no tillage prac t ices  invo lved in the operation o f  
thi s  sys tem . 
this sys tem . 
Both commercial fer t i l iz e rs and herb ic ides are us ed in 
As stated earl i e r , ·this sys tem wil l  not re ce ive an 
extended analys is , becaus e of the que s t ions surrounding its agronomi c  
viab i l i ty .  
Budge ting As sumptions 
The initial enterprise budge ts used in this the s i s  research 
were pub l ished in Economics Re search Report 8 7 - 5 ,  SDSU ( Dobbs , We i s s , 
and Leddy , 19 8 7 ) . Th is pub l icat ion contains the budge ts which were 
deve loped us ing 1986  yie ld and t i l l age prac tices and ·the budge ts which 
were deve loped us ing "normaliz ed" as sump t ions . "Normal ized" budgets  
have been used in the analys is o f  the farming sys tems because it  was 
assumed that the 1 9 8 6  re sul ts were too re s trictive to be used in an 
extens ive analys is . However , the 1 9 8 6  budge ts repres ented an effective 
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s tart ing po int from which to deve lop the " normal ized" budgets . The 
maj or yield and produc t price assumpt ions used for the "normalized"  
budge ts wi l l  be presented here . Further informat ion on t i l lage and 
input price assumpt ions can be ob tained from Economics Re search Report 
8 7 - 5 .  
Yield As sumptions 
The "normal ized" yield as sump t i ons were deve loped us ing a 
variety o f  c�op yield estimates for the nor theas t area of South Dakota . 
The spe c i fic sources used were : ( 1 )  " 1 9 8 6  Annual Progre s s  Report , 
Northeas t Research Station , Wate rtown , S . D . " ( Plant Sci�nce Department , 
SDSU , 1 9 8 7 ) ; ( 2 )  " Expected Produc t io-n Cos ts for Maj or Crops in South 
Dako ta" ( Pflueger , 19 8 5 ) ; ( 3 ) " Budge t Generator for Area 1 o f  South 
Dakota" (Al len , n . d . ) ;  ( 4 )  " Summary · o f  Costs  and Re turns for Crop s in 
Northeas tern South Dakota" ( Thaden , 1 9 8 6b ) ; ( 5 )  " Expected Produc tion 
Cos ts for Farming Sys tems S tudy I and I I "  ( Thaden , 1986a) ; and ( 6 )  
e s t imates made by var ious SDSU facul ty members . The se sources  were 
primar i ly used . to make the e s t imates for the convent ional , ridge till , 
minimum t i l l , and no t i l l  budge ts . 
The only rel iable source o f  informat ion for yie lds of crops 
operated under a low- input/organic sys tem in northeas tern South Dakota 
was the Farming Sys tems S tudy . For this  reason , yield e s t imates were 
based in part upon re lationships found in the review of l i terature . 
Source s  o f  this informat ion were Lockere tz , Shearer , and Kohl ( 1 9 8 1 ) , 
He lmer s ,  Atwo o d , and Langeme i r  ( 1 9 8 4 ) , . and the U S DA Repo r t  and 
Recommendations on Organic Farming ( 1 9 80 ) . After reviewing the se 
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sources and consul t ing wi th various SDSU s c ient i s t s , e s t imates for the 
alternate sys tem budge t yie lds were then made which appeared to have 
the l ike ly long term relationship to "normal ized" conventional sys tem 
yie lds . The alternate sys tem yields were assumed to be somewhat lowe r 
than conventional sys tem yields because o f  pos s ible yield reduc t i ons 
caused by nutrient de fic ienc ies and weed pres sures which may be present 
with an alternate farming sys tem . 
The yield e s t imates used for the "normal ized" budge ts are 
pre s ented in Tab le 4 - 1 .  
Produc t Price and Farm Program As sumpt ions 
The output prices used for the crops in the enterpr ise  budge ts 
we r e  b as e d on the as sump t i on tha t  the typ i c a l  farm wou l d  b e  
partic ipat ing in the current farm program . For the non - farm program 
crop , al fal fa , an average or typ ical marke t price was as sumed . A 
market pr ice was also as sumed for s oybeans . These as sumptions wi l l  be 
covered in the fo llowing discus s ion and appear in Table  4 - 2 .  
The proj ected 1 9 8 7  loan rate was used as the e s t imated s e l l ing 
price per bushe l for each of the program c rops , excep t soybeans . The 
prec ise  1 9 8 7  loan rates were not ava i l able  when these budge ts were 
. deve loped , so  an e s t imate was made us ing pas t di fferentials between 
South Dako ta loan rates and the nat ional loan rate . The 1 9 8 7  loan 
rate s have subs equently been released and are s l ightly di fferent from 
the e s t imates in the budgets , but the di fferences are no t s igni ficant . 
The loan rates were used fo r the e s t imated s e l l ing price , becaus e the 
Tabl e  4 - 1 . " Norma l i z ed "  Y ie l d  Summary . 
Farming Systems S tudy I 
Alternat ive 
Convent i onal 
Ridge T i l l  
Farming Systems Study I I  
Alternat ive 
Convent iona l 
Min imum T i l l  
Corn 
7 5  
8 2  
8 4  
Y i e l d  ( bu . or ton) /Acre 
S oybeans s .  Wheat Oats 
2 8  7 0  
3 0  4 2  
3 1  4 2  
Y ie l d  (bu . ) /Acre 
Barley Soybeans s .  Wheat Oats 
2 7 . 5  4 0  7 0  
7 0  3 0  4 2  
6 5  3 0  4 2  
Al fa l fa 
3 .  6 . 
S .  C l over 
Not harvested 
� 
w 
T a b l e  4 - 2 . Ou tpu t P r i c e A s s u mp t i on s . 
Cr oE 
C o r n  Soyb e a n s  O a t s  A l f a l f a 
S e l l i n g 1 $ . 8 81 P r i c e $ 1 . 6 6 $ 5 . 0 0  $ 3 0 . 0 0 
( $ /u n i t ) 
De f i c i en cy 
P a y me n t  $ 2 .  1 0  n . a . $ . 6 6 n . a . 
( $ / bu . ) 
B a s e 
Y i e l d  6 3  n . a .  5 3 n . a .  
( bu / a c r e ) 
1 L o a n  r a t e  
n . a .  = Not a p p l i c a b l e  
B a r l ey 
$ 1 • 4 0 1 
$ 1 • 1 1 
4 1 
S .  Wh e a t  
$ 2 . 3 71 
$ 2 .  1 0  
2 7  
� 
� 
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producer can p lace the crop under loan t o  the government and rece ive 
thi s  price . I t  was as sumed that the local marke t prices would no t r i s e  
above this leve l dur ing the marke ting per iod · for ·1 9 8 7  crops . 
The de ficiency payment was b ased on the "base yie ld" for the 
program crop in Codington County , which is the county in which the 
Northeas t Research S tat ion is located , and on the e s t imated de fic iency 
payment per bushel for each crop . 
The prices for alfalfa and soybeans were bas ed on expec ted 
average or typ ical market prices for the northeas t area of the State . 
Alfal fa is  no t a farm program c rop , so  thi s  was the logical route for 
this crop . Soybeans are covered by the farm program , · but are trea.ted 
differently . Soybean producers are el igib le for a loan rate , but 
there is  no target pr ice . The s oybean price was above the loan rate at 
the time the budge ts were deve loped and it was expec ted to remain that 
way , s o  a marke t price was assumed . 
S i nc e the as s ump t i on was made tha t  p r o duc e r s wou l d  b e  
partic ipating in the government farm program , there was al so  an 
allowance made for the set  as ide acres  which would then be required .  
The minimum acreage set  as i de for each crop was assumed . The s e t  as ide 
requirement for corn , oats , and b arley was 20%  o f  the crop acreage base 
- in 1 9 8 7 . The minimum s e t  as ide requirement for spring wheat and winter 
wheat was 2 7 . 5 % o f  the crop acreage base in 1 9 8 7 . In the FS S 2  
al ternat ive sys tem , i t  was as sumed that the sweet c lover acres would 
qual ify as · s e t  as ide acreage be caus e they are uti l ized s trictly as a 
green manure crop and no harve s t ing take s p l ace . 
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Basel ine Cos t s  and Returns 
The "bas e l ine " resul ts for thi s  s tudy were based upon the 
enterprise budge ts which we re deve loped for each farming sys tem . The se  
enterprise  budge ts were uti l ized wi th in the framework of the typ ical 
farm which was deve lope� for thi s  res e arch proj ect . 
As s tated earl ier , the typ ical farm was as sumed to have 540 
t i l l able acres . The se 540 acre s were then divided equal ly b e tween the 
respective crops for each sys tem , allowing for any set  as ide acres 
which were required . With the as sumed minimum acreage set  aside 
requirements , it  was de termined that the crop dis tribut ion for - the 
alternat ive sys tem in FS S l  was 120  acres for each crop , with 60 acres 
of set as ide . The alternat ive sys tem in FSS 2  contained 135 acres per 
c rop , with the set as ide requirement be ing me t by the sweet clover . 
The convent ional , r idge t i l l , and minimum t i l l  sys tems were compos_ed  of 
rotations which contained 14 9 acres per crop , with 9 3  acres of set 
as ide . Table 4 - 3  pre sents the acreage di s tr ibut ions and s e t  as ide 
requirements for each crop in the respec t ive farming sys tems . 
Once the acreage distribut ion fo r each crop in the respec t ive 
sys tems was spec ified , it was then pos s ib le to de termine the ne t 
re turns to each sys tem . 
A de script ion of the measures examined will be given firs t , and 
thi s  will  be fo llowed by an analys is  of the respec tive sys tems in FS S l  
and FS S 2 , based upon these  me asures .  Re sul ts are pres ented in Table 4 -
4 ,  which fol lows the description o f  the measures . 
The firs t measure is " direct cos ts other than labor " per acre . 
T a b l e  4 - 3 . FSS 1 a n d  FSS 2 Set A s i de R eq u i r e me n t s  a n d  R ot a t i on D i s t r i bu t i on s . 
C r oE 
S. Wh e a t  Cor n Soybea n s  Oa t s  A l fa l fa Ba r l ey s. Clo v e r  ----set As ia e 
S e t  A s i de 
!!_�g_�!_!:_�!!!.���_i!l 2 0  0 2 0  0 2 0  2 7 . 5  0 n . a . 
C r op D i s t r i bu t i on 
( Ac r e s ) 
F SS 1 
A l t e r n a t i ve 1 2 0 1 2 0 1 2 0 1 2 0 6 0  
C on v e n t i on a l  1 49 1 4 9 1 4 9  9 3
 
R i d ge T i l l  1 4 9  1 4 9 1 4 9 9 3 
F S S 2  
A l t er n a t i ve 1 3 5 1 3 5 1 3 5 1 3 5 0 
C on v e n t i on a l  1 4 9  1 4 9 1 49 9 3 
M i n i mu m  T i l l  1 4 9 1 4 9 1 4 9 9 3  
n . a . = n ot a p p l i c a b l e  
� 
-..1 
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Thi s  give s an indicat ion o f  the required direct cash outlay per acre 
for each of the sys tems . The se  di rect cos ts are var iable c o s ts which 
can be al tered in the short run . 
The next measure i s  " gros s  income " per acre . Gro s s  income i s  
equal t o  the yie ld t ime s the p r i c e  rece ived p lus the base y i e l d  t imes 
the de fic iency payment per bushe l o f  base yield . The de fic i ency 
payment is appl icable only wi th government farm program crops . 
The next three measures in the tab l e  are indicators o f  re turns 
over cos t s  per acre . 
The firs t return measure i s  " income over al l costs excep t land , 
labo r , and management " . I t  is equal · to gross  income minus a l l  c o s ts 
excep t  charges for land , labor , and management . This  is a short run 
measure which views land , labor , and management as fixe d cos t s . 
Pres entation of this measure al lows individual producers to place . the i r  
o wn  opportuni ty cos t  o n  the u s e  o f  operator and/or family labor and 
cap i tal inve s tment in the fixed as s e t  l and . I t  also is  appl icable when 
one as sumes no · opportunity cos t  on land , labor , and management in the 
sho r t  run . 
The next measure is  " income ove r  all  costs except land and 
management "  . This inc ludes a charge for labor used in each sys tem . 
Thus , this  is a re turn over all var iab le and fixed cos ts except land 
and management . The inc lus ion of a labor charge affects some sys tems 
relative ly more than· others , becaus e of the di fferences in labor 
requirements acro s s  sys tems . 
The third measure is " income ove r al l co s ts except management .  
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This  i s  a long run measure which examine s  the profi tab i l i ty o f  each 
sys tem when all costs are accounted for except a charge for the 
produce r ' s  management . The inc lus ion o f  a land charge affects a l l  
sys tems b y  the same abs olute amount , because the land charge i s  
calculated a s  a percentage o f  the l and value p e r  acre , and the farm 
land is valued equally acros s sys tems . 
The final measure shown in Table 4 - 4  is " income over all  cos t s  
except management " pres ented as an aggregate value for the 540 
t i l lab l e  acres of the typ ical farm . 
An examination of the dire c t  cos ts other than labor per · acre 
showed for FS S l  that the al ternative sys tem had the lowe s t  direc t cos t 
per acre at $42 , fol lowed by the convent ional sys tem with $ 6 3  and then 
the ridge t i l l  sys tem with the highe s t  cost  per acre of $ 6 5 . The 
direct  costs  o ther than labor for the alternat ive sys tem were 3 3 %  les s 
than in the convent ional sys tem and they were 3 6 %  less  than in the 
ridge t i l l  sys tem . In FS S 2 , the al ternat ive sys tem again had the 
lowe s t  direc t cost  per acre ( $ 3 0 ) . Thi s  c o s t  was 47 % less than the $ 5 7  
per acre cost  o f  the conventional sys tem and and i t  was 5 1% less  than 
the $ 6 1  per acre cos t of the minimum t i l l  sys tem . 
The lower direct costs  in the alternat ive sys tems were brought 
about mainly by no us e of chemical fer t i l izers or pes tic ides . There 
was also a reduc tion in cos ts due to lower yie lds in the al ternative 
sys tems , which reduces the cost  o f  s torage and drying . I t  also should 
be no ted that the app l icat ion cos ts for manure was inc luded in the FS S l  
al ternat ive sys tem budge t ,  but there was no c o s t  inc luded for the 
Tabl e  4 - 4 . Resul ts o f  Farming Systems Ana lyses Based upon "Norma l i zed" Budgets 
Dollars/Acre 
D i rect - - - - - - - - - -Net Incowe Oyer---------- Whol e  Farm , 
Costs A l l  Costs All Costs Net I ncome 
Other Except Land , Except A l l  Costs OVer Al l 
Than Gross Labor , and Land and Except Costs Exce�t 
System L&b9r Incowe Manage•ent Managewent Management Management 
Fa rm i ng
. 
Systems Study I 1 
1 .  Alternat ive ( soybeans­
corn-oats-a l fa l fa )  
2 .  Convent i ona l ( corn­
soybeans-a . wheat ) 
3 .  R idge T i l l  ( �orn­
soybeans-s . wheat ) 
Farming systems study II 
1 .  Alternat ive ( soybeans- · 
s .  wheat-oats-s . c l over )  
2 .  Convent iona l ( soybeans-
s .  wheat-barley )  
3 .  Min imum T i l l  ( soybeans-
s .  wheat-barley )  
4 2  
6 3  
6 5  
3 0  
5 7  
6 1  
1 2 1  4 9 3 6  
14 3 5 4  4 5  
1 4 5 58 51 
9 6 '  4 1  3 1  
1 2 4  4 0  3 0  
1 2 2  3 8  3 0  
1 crops are �hown in the order i n  whi ch they occur in each rotation . 
2 For farm w i th 5 4 0 t i l l ab l e  acres . 
1 0  5 , 3 8 5  
1 9 1 0 , 3 7 2  
2 5  1 3 , 2 7 3  
5 2 , 7 6 7  
4 2 , 1 2 6  
4 2 , 2 3 4 
V'l 
0 
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manure itse lf . I f  there was a charge inc luded for the manure ,  the 
direct costs per acre in the alternative sys tem would be highe r . The 
higher costs in the r idge t i l l  and m inimum t i l l  sys tems were due to the 
larger amounts of herb ic ides  us ed in the s e  sys tems . The reduc t ions in 
direct t i llage costs in these  sys tems did not fully offset the higher 
cos ts for herbicides ; thus , the direc t  c o s t s  per acre were highe r . 
The examination of FS S l  gros s  income showed the r idge t i l l  
sys tem having the highes t  gro s s  income p e r  acre ( $ 145 ) , fo l lowed 
c lo s e ly by the convent ional sys tem ( $ 143 ) , with the alternative sys tem 
having the lowe s t  gros s  income ( $ 1 2 1 ) . The r idge t i
_
l l  sys tern gros s  
income per acre was 20% higher than · that for the alternat ive sys tem , 
whi l e  the convent ional sys tem gros s  income was 1 8 %  higher than i t  was 
for the alternative sys tem . In FS S 2 , the conventional sys tem had the 
highes t  gro s s  income per acre ( $ 1 2 4 ) , fol l owed closely by the minimum 
t i l l  sys tem ( $ 1 2 2  per acre ) ; the al ternat ive sys tem had the lowe s t  
gro s s  income i n  this  comparison ( $ 9 6  p e r  acre ) . The di fferences we re 
s l ightly greater in FSS 2 , with the c onventional sys tem gro s s  income 
be ing 2 9 %  higher than that for the al ternat ive sys tem and the minimum 
t i l l  sys tem gros s  income be ing 2 7 %  higher than that for the alternat ive 
sys tem . 
The differences in gros s  income were due to two maj or  fac tors : 
y i e ld di ffe rences and compos ition o f  the rotat ions . The yie lds for all 
comparab le crops were · as sumed to be  lowe s t  in the alternative sys tems . 
Thus , gross  income was reduced becaus e i t  is  partially de termined by 
yield times pr ice rece ived per uni t  o f  output . The compos i t ion of the 
alternat ive sys tem rotations also  affec ted gro s s  inc ome . With the 
addi tion of a fourth crop to the rotat ions , acreage was shi fted from 
the higher revenue produc ing crops , corn and soybeans , to lower revenue 
produc ing crops ; thus a reduct ion was s een in gro s s  income . 
The income over all cos ts except land , labor , and management 
for FS S l  showed the ridge t i l l  sys tem to have the highes t  return ( $ 5 8  
p e r  acre ) , fol lowed by the convent ional sys tem ( $ 54 per acre ) and then 
by the al ternat ive sys tem ( $49  per acre ) . The r idge t i l l  sys tem return 
was 1 8 %  higher than in the al ternat ive sys tem and 7 %  higher than in the 
conventional sys tem , and the conventional re turn was 10% higher than in 
the alternative sys tem . In FS S 2 , the alternat ive sys tem exhib i ted the 
h i gh e s t  inc ome p e r  a c r e  ove r a l l  c o s t s e xc ep t  l and , l ab o r , and 
management ( $4 1 ) , followed by the convent ional sys tem ( $40 per ac re ) 
and then by the minimum till  sys tem ( $ 3 8  per acre ) . The alternat ive 
sys tem return was 2% greater than it was for the convent ional sys tem 
and 8 %  greater than for the minimum t i l l  sys tem . 
The next measure , income over al l costs except . land and 
management , gave the same ranking of the sys tems in FSS l , but the 
relative profitabil i ty changed .  Wi th thi s  measure , the ridge t i l l  
s y s.t e m  re turn wa s $ 5 1  p e r  ac r e , wh i.ch  w a s  42 % h i gher than the 
alternat ive sys tem re turn o f  $ 3 6  per acre and 13%  higher than the 
conventional sys tem re turn of $45 per acre . The conventional sys tem 
re turn was 2 5 %  higher . than the alternat ive sys tem re turn . In FS S 2 , the 
alternat ive sys tem , with an income over all  cos ts except land and 
management of $ 3 1  per acre , s t i l l  exh ib i ted . the highes t  re turn ; 
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however , the re turn t o  the convent ional and minimum t i l l  sys tems were 
equal ( $ 30 per acre ) . The alternative sys tem re turn was 3 %  higher than 
the conventional and minimum t i l l  sys tems re turn , with thi s  measure . 
Th e r e l a t ive change s in re turns w e r e  due t o  the l ab o r  
intens ivene s s  o f  each o f  the sys tems . The al ternative sys tem in FS S l  
required a relative ly large amount o f  l abor and , thus , when a charge 
was inc luded for labor us age , the alternative sys tem was affected more 
than the conventional and ridge t i l l  sys tems . The al ternative sys tem 
in FS S 2  was not as relative ly labor intens ive as the al te·rnat ive sys tem 
is  in FS S l , because the swe e t  c l over , which make s up one fourth o f  the 
rotat ion , requires very l i ttle labor · due to the fac t that i t  is not 
harves ted . Thus , inclus ion o f  the l abor charge does l i ttle to change 
the comparative attract ivenes s  of the alternat ive sys tem in FS S 2 . 
The final measure examined ,  income over al l cos ts excep t 
management , which is  presented b o th on a per acre bas is and on a whole  
farm bas is , mainta ined the same rankings for the respec t ive sys tems as 
provided by the previous measure . The only di fference i s  the inc lus ion 
o f  the opportunity charge for land , whi ch was $ 2 6  per acre for the 540 
t i llable  acres in each sys tem . Wi th inclus ion of the land charge , the 
net income per acre for the sys tems in FSS l  was $ 2 5  per acre for the 
ridge t i l l  sys tem , $19  per acre for the conventional sys tem , and $ 10 
per acre for the alternative sys tem . Thus , all sys tems exhib i ted 
pos i t ive re turns when· all . cos ts excep t management were inc lude d , but 
there . were · di ffe rences between sys tems , g iven the as sump t ions which 
were used in this analys is . The whole  farm ridge t i l l  sys tem income 
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over all costs except  management was found to be $ 1 3 , 2 7 3 , $ 7 , 8 8 8  
greater than the alternative sys tem re turn o f  $ 5 , 3 8 5  and $ 2 , 901 greater 
than the convent ional sys tem re turn of $ 10 , 3 7 2 . 
In FS S 2 , the income over all  cos ts except management was found to 
be more uniform across  sys tems . The alternat ive sys tem income over a l l  
costs  excep t management for the who le farm was $ 2 , 7 6 7 , $ 5 3 3  higher than 
the minimum t i l l  sys tem re turn o f  $ 2 , 2 34 and $641 higher than the 
conventional sys tem re turn of $ 2 , 1 26 . 
Summary o f  Base l ine Resul ts 
This analys is of the bas e l ine results showed · the alternat ive 
sys tem to have di s t inc tly lower dire c t  cash cos ts in both FS S l  and 
FSS 2 . However , the reduc tion in direc t cash costs was not large enough 
to offs e t  the reduc tion in gro s s  income in FS S l .  Thus , the income over 
c o s t s  f o r  the a l t e r na t ive s y s t e m  wa s l owe r th an fo r . b o th th e 
conventional sys tem and r idge t i l l  sys tem - - for all measure s examined .  
In the alternative sys tem o f  FS S 2 , the reduc tion in cash cos ts was 
gre ater than the reduc tion in total revenue ; thus , the alternat ive 
sys tem exhib ited the highe s t  income over costs , by al l measure s 
examined . 
The important po int here is  that all sys tems exhib ited pos i t ive 
income ove r a l l  co s t s  exc ep t managemen t . The magni tude o f  th e 
di fferences between sys tems is part ial ly a func t ion of the "normalized"  
yield as sumptions used in this  analys i s ; thus , at  this s tage of the 
SDSU res earch , undue we ight should no t be given to the magni tude o f  the 
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di fferences between sys tems . 
In  the FS S l  ana l y s i s , the a l te rn a t ive s y s t e m  was m o r e  
compet itive when the charge s for labor were no"t inc luded . This  may 
he lp al low for the alternative sys tem to be j us t i fied by the individual 
produce r  when an important goal o f  the operation is  to keep the family 
labor employed in agricul ture . Suffic ient re turns mus t  be generated to 
mee t  family l iving expens e s , however .  
The fo l lowing chapter cove rs the s ens itivity analyses  wh ich 
were undertaken to de termine the affects  on the various farming sys tems 
of altering se lec ted var iables . 
Chapter V 
SENSITIVITY ANALYSES WITH ENTERPRISE BUDGETS 
Sens i t ivity analys es  were unde rtaken to ob serve e ffects  of 
changes  in s e lected variables on re turns o f  the respective farming 
sys tems . Thes e  sens i t ivity analyse s  play an important ro le in this  
the s i s  research . S ince the ove ra l l  res earch proj ect is only in a 
prel iminary s tage , many of the relat ionship s had to be e s t imated . Thus , 
the use o f  sens i t ivity analys es  allow for comparison o f  the sys tems 
unde r alternative as sumptions . 
Th e f i r s t  p o r t i o n  o f  th i s  chap t e r  c o n t a ins the s e l e c te d  
variables which were examined . I n  the subsequent portion o f  the 
chapter , results  of the sens i t ivi ty analyse s  are pre s ented . 
Key Var iab l e s  Examined 
The s e ns i t iv i ty o f  r e t urns to change s in the fo l l ow i ng 
parame ters was examined : 
( 1) fe rti l izer price s ; 
( 2 )  herb ic ide prices ; 
( 3 )  fert i l izer and herb ic ide prices together ; 
( 4 )  yie lds ; 
( 5 )  targe t price s ; 
( 6 )  farm program acreage s e t  as ide requirements ; 
( 7 )  exis tence ·of the farm program . 
The resul ts of sens i t ivity analy s e s _ wi th the s e  parame ters are 
reported in the remainder of this  chap te r . The s ens i t ivi ty analyses  are 
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divided into the fol lowing three maj or  s ections : input price analys es ; 
yield analyses ; and farm program analys e s . 
Input Price Analys es 
The e ffect  o f  change s in the prices o f  fertil izer and herb i c i de 
alone and of a s imultaneous change in the price of fert i l iz e r  and 
herb ic ide on " income over al l cos t s  except management " was examined . 
These  inputs were selected for analy s i s  because they are petro leum 
based produc ts and are there fore dependent on changes in the price of 
o i l . S ince o i l  has been subj ect to volat i l e  price swings , i t  was 
des irable to de termine the e ffec t  of change s in the price of the se  
inputs on · the profitab i l i ty o f  the respec t ive sys tems . The input 
pr ices were var ied in increment s  of 2 5 %  in the sens itivity analys es . 
Thus , the discus s ion of re sult s  wi l l  center around thes e  inc remental 
changes .  The sens itivity to changing fer t i l izer prices will be covered 
firs t . 
The base l ine s ituat ion for the normal ized budge ts of FS S l  and 
FSS 2  was a price of $ . 18 per pound for ni trogen and $ . 1 8 per pound for 
phosphorous ferti lizer . Price changes ranging from a SO% decrease to a 
1 2 5 %  increase were examined . The se  percentage change s trans late into a 
range o f  $ .  09  per pound to $ .  40 per pound for the ni trogen and 
phosphorous . 
Th e a l t e rnat ive s y s t e m s  " i nc ome ove r a l l  c o s t s  e xc ep t  
management " · re turns were unchanged by the fert i l izer price change s ,  
because no inorganic fertil izers are us ed in tho se sys tems . Analys is 
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o f  FS S l  showed that the al ternat ive sys tem had a higher re turn than the 
convent ional sys tem by the t ime prices had increased by 7 5 % . At th is  
fert i l izer pr ice leve l , the convent ional sys tem ·re turn to the 540 - acre 
farm had fal len to $ 5 , 046 , while the a l te rnat ive sys tem re turn remained 
at $ 5 , 3 8 5 . When the price of fer t i l izer increased by 1 2 5 % , the r idge 
t i l l  sys tem re turn of $4 , 3 9 6  was now als o  lower than the a l ternative 
sys tem return . These  re lat ionships are shown in Figure 5 - l . 
The FS S2  analys is  examined change s in fer t i l izer prices ranging 
from a 50% decrease to a 50% increase from the base case . In this  cas e , 
the alternat ive sys tem s tarted out wi th the highes t re turn . However ,  
the convent ional and minimum t i l l  sys tems had higher · returns , $ 3 , 6 8 9  
and $ 3 , 7 9 6 , respectively , than the alternat ive sys tem ( $ 2 , 7 6 7 )  when 
prices dec l ined by 2 5 % . However ,  wi th a 50%  increase in the price o f  
fe r t i l i z e r , the c o nvent i onal a n d  m i n i mum t i l l  s y s t e ms exh ib i t e d  
negat ive re turns over al l costs  except management . 
Figure 5 - 2 .  
This  is  shown in 
The anal ys i s  o f  chang ing o n l y  h e rb i c i de p r i c e s  f o r  F S S l  
invo lved changes ranging from a 5 0 %  decrease in prices to a 1 2 5 %  
increase . This analys i s  showed the al te rnative sys tem becoming more 
profi table  than both the conventional and ridge till sys tems when 
. prices increased by 1 2 5 % . The re turns at thi s  leve l were $ 5 , 3 8 5  for the 
alternative sys tem , $4 , 1 7 6  for the conventional sys tem , and $ 3 , 8 9 3  for 
the ridge t i l l  sys tem . The convent ional sys tem also becomes more 
pro fi table than the ridge t i l l  sys tem at  thi s  level . This  po ints out 
the heavier re l iance on purchas ed herb ic ide s  in the ridge t i l l  sys tem . 
Figure 5- 1 .  FS S 1 S e n s it iv ity A n a lys i s :  
Changes in fertilizer prices. 
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In FSS 2 , a 2 5 %  decreas e  in the p r ices  o f  herb ic ides  caus ed the 
convent ional sys tem re turn to increas e to $ 3 , 8 3 5  and the minimum t i l l  
sys tem return t o  increase t o  $4 , 9 3 1 . At thi s  herb ic ide price leve l , 
bo th sys tems exhib i ted highe r re turns than the al ternative sys tem . 
However , i t  only required a 2 5 %  increase above base herb ic ide prices to 
cause the minimum t i l l  sys tem to exhib i t  a negat ive re turn ( - $464) . At 
thi s  herb ic ide price leve l , the convent ional sys tem s t i l l  exhib i ted a 
s l ight pos i t ive return ( $41 7 ) . 
The final input price sens i t ivity analys i s  invo lved examinat ion 
of  a s imul taneous change in fe r t i l izer and herb icide price s . The 
ranges examined we re from a 50%  decrease in prices to ' a  7 5 %  increase . 
In FSS l , an increas e of 50% in thes e  input prices resul ted in the 
alternative sys tem having a higher re turn than the conventional . sys tem 
( $ 5 , 3 8 5  compared to $4 , 342 ) and a re turn nearly equal to the ridge t i l l  
sys tem ( $5 , 3 8 5  compared t o  $ 5 , 96 8 ) . This  i s  shown in Figure .S - 3 .  
In FS S 2 , the range examined was from a 50% decrease in price s 
to a 2 5 %  increase .  With a 2 5 %  decreas e , the convent ional sys tem re turn 
increased to $ 5 , 224 , while the minimum t i l l  sys tem re turn increased to 
$ 6 , 3 2 0 . At this  input price l eve l , both sys tems exhib i ted higher 
re turns than the alternat ive sys tem . However , with a 2 5 %  increas e  in 
price , both of these sys tems exhib i ted negat ive re turns ( - $ 9 7 1  and -
$ 1 , 8 5 3 , re spect ive ly) . The changes in re turn were greate s t  in the 
minimum t i l l  sys tem with thi s  s ens i t ivity analys i s , which po ints out 
the heavier re l iance on purchas ed chemical inputs in this  sys tem . 
Thes e  resul ts are shown in Figure S - 4 .  
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The se  sens itivity analyse s  showed for FSS l  that when the prices 
a r e  inc r e a s e d  on two of the maj o r  c a sh i nput s , fe r t i l i z e r  and 
herb i c ide s , the al ternative sys tem becomes · re la-tively more profi table 
as compared to the convent ional and ridge t i l l  sys tems . The p r ice 
increases do no t directly affe c t  the alternat ive sys tems , because 
commerc ial ferti l izers and pest ic ide s  are not us ed as inputs in thes e  
sys tems . In FS S2 , relative ly small  increases in the prices o f  these 
two inputs caused the convent ional and minimum t i l l  sys tems to exhib i t  
negative " income over al l cos ts except management " .  
Yield Analys es  
As  s tated previous ly , the yields which were used for the 
" normal ized" alternat ive sys tem budge ts were e s t imates based upon 
various s ources  of information , including prel iminary result s  of the 
SDSU Farming Sys tems S tudy , relat ionship s found in the l iterature , and 
j udgments of various s c ient i s ts . Thus , even though the normal ized 
yie lds were "best e s t imates " ,  they may no t accurately reflect the long -
term res earch · trial yie lds . Therefore , i t  was de s irable to examine 
different yield as sumptions for the a l ternative sys tems and to analyze 
the effect o f  these varying assump t ions on " income over al l c o s ts 
except management " .  
Sens itivi ty analyses with yields were conducted by s e t t ing the 
alternative sys tem yie lds at particular leve ls  in relationship to 
convent ional bas e l ine yie lds . Thus , a 10% lower yield for a spec ific 
crop indicates that the spec i fied alternat ive sys tem yield was as sumed 
to be 10% lower than the convent ional sys tem yield . Oats and alfal fa 
6 5  
were treated somewhat differently , because there were no counterparts  
in  the conventional sys tems . When the se yie lds were al tered , they we re 
altered from the basel ine alternat ive sys tem yields . 
The firs t FS S l  sens i t ivi ty analys is  invo lved varying the 
yie lds of oats , corn , and soybeans . This was done in order to examine 
the effec t of var ious yield as sump t ions on " income over all  cos t s  
excep t management" . The alfalfa y i e ld was not al tered because i t  was 
as sumed here to be cons tant regardle s s  of the kind of farming sys tem 
used . The ranges examined were from a 2 0 %  decrease to a 10% inc reas e 
in crop yie lds . 
The resul ts of this analys i s  showed that the alternat ive sys tem 
maintained a pos itive re turn even with 20%  lower crop yie lds . The 
re turn to the 540 - acre farm at thi s  yield level was $ 5 2 6 . With a 1 0 %  
increase i n  yie lds over the conventional sys tem , the alternative sys tem 
return was determined to be $ 1 1 , 0 3 3 . Thi s  is  s l i ghtly higher than the 
convent ional sys tem return of 10 , 3 7 2 , but s t i l l  below the r idge t i l l  
sys tem re turn of $ 1 3 , 2 7 3 . Thes e  resul ts are shown in Figure 5 - 5 . 
In the FS S 2  analys is , the alte rnative sys tem yie lds of oats , 
s oyb e ans , and s p r ing whe at we r e  va r i e d . The s we e t  c l ove r was 
unaffec ted s ince i t  is no t harves ted . The resul ts o f  this analys i s  
showed that with a 1 5 %  decrease i n  alternat ive sys tem yie lds , the 
alternat ive sys tem re turn became negat ive ( - $2 , 7 1 5 ) . Wi th . a 10%  
increase in yie lds , the alternative sys tem re turn increased to $ 8 , 7 74 , 
which was a 1 1 7 %  increase over the b as e l ine return . The se  re sul ts are 
shown in Figure 5 - 6 . 
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The s e  s ens i t iv i ty anal y s e s  a l s o  gave ins i gh t s  i n t o  the 
trans i tion to an alternat ive sys tem . The 20% decl ine might be viewed 
as the initial s i tuat ion when a trans i t i on occurs . The subsequent 
percentages can be thought of as a l inear recovery of yie l ds in 
subsequent years of operation under an alternat ive sys tem . The l inear 
recovery approach is s imi lar to that used by Dabbert and Madden ( 1 9 8 6 ) , 
c i ted in the Review o f  Literature s e c tion o f  this  the s i s . 
Ano the r FS S l  s ens i t iv i ty ana ly s i s  invo lve d the e f fe c t  o n  
" income ove r all c o s t s  except management " of change s i n  alternative 
sys tem alfal fa yie lds , with the normal ized soybean , oats , and - corn 
y ie lds he ld cons tant . The ranges examined were from a 20% decrease
.
to 
a 1 5 %  increase in al falfa yie lds . 
The resul ts o f  th is analys is  showed that with a 2 0 %  dec rease 
in al falfa yield , the al te rnat ive sys tem return decreased from the 
bas e l ine re turn ( $ 5 , 3 8 5 ) to $ 2 , 7 9 3 . Wi th a 1 5 %  increase in yield , the 
alternative sys tem re turn rose to $ 7 , 3 2 9 , which was a 3 6 %  inc rease  over 
the base l ine leve l . 
Th i s  wa s an imp o r tant s e ns i t iv i ty ana ly s i s  b e c aus e the 
spec i fication of the alfal fa yield greatly affects the profitab i l i ty of 
the alternative system as compared to �he convent ional and ridge t i l l  
sys tems . This  is  due to the al fal fa be ing present i n  the alternat ive 
rotation , but no t be ing pres ent in the convent ional or r idge t i l l  
sys tem rotat ions . This  analys is  showed that as the al falfa y i e l d  is  
incre ased by 20% , the al terna tive sys tem re turn approached tho s e  of the 
convent ional and ridge t i l l  sys tems . 
6 9  
Farm Program Analyses 
Analyses were undertaken to de termine the effec t  o f  the Fede ral 
Gove rnment ' s  farm p r o gram on r e turns ·fo r · the var i ous  s y s t e ms . 
S ens i t ivity analyses were conduc ted with reductions in target price s , 
increases in set  as ide requirements ,  and total e l imination of the farm 
program . The target  price sens i t ivity analyse s  wil l  be cove red firs t . 
Reduc tions in targe t prices were se lected for analy s i s  because 
the r e  i s  cur r e n t l y  c o nc e rn ove r the l a r g e  amoun t  o f  gove rnm e n t  
expendi ture required for the current farm program . Reduc tion in targe t 
p r i c e s  wo u l d  r e duc e de f i c i ency p ayme nt s and , thus , gov e r nm e n t 
expenditures . Reduc tions s e le c ted for analys is  were 5 % , 10% , and � 5 %  
be low 1 9 8 7  targe t prices . I t  was as sume d  in the analyses that market 
prices s t i l l  would no t exceed the loan rates , s o  the loan rates  
continued to  be used as the market prices for program crops . Marke t 
prices o f  soybeans and al fal fa were ini t i al ly assumed to be the s ame as 
in the basel ine case . 
Resul ts of these part icular s ens i t ivi ty analyses are pre s ented 
us ing the " income over all cos ts  except land and management "  measure . 
Thi s  measure was used because i t  is  often as sumed that benefits from 
the farm program are cap i talized into the value of the land . I f  farm 
program benefits decl ine , it is l ike ly that corresponding adj us tment s  
would a l s o  occur i n  the pr ices o f  farmland . There fore , to reflect the 
affe c ts of these  targe t price changes in a long - run perspec t ive , the 
charge for land was no t included in analys e s  of re turns . The who le farm 
bas e l ine re turn wi th this  measure was $ 19 , 5 5 9  for the alternat ive 
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sys tem , $ 24 , 413  for the convent ional sys tem , and $ 2 7 , 3 1 3  for the r idge 
t i l l  sys tem . 
The percentage reduc tions in " income - over al l c o s ts except 
land and management " were s imilar acro s s  sys tems in FS S l . Wi th a 5%  
reduction in targe t price s , the alternative and ridge till sys tem 
re turns decl ined by 8 . 4% ,  while the convent ional sys tem return dec l ined 
by 9 . 4% .  Wi th a 15%  decrease in targe t price s , the alternat ive and 
ridge t i l l  sys tems return decl ined by 2 5 . 2 % , whi le the c onvent i onal 
sys tem return decreased by 2 8 . 2 % .  Thus , there was l i ttle di fference 
among sys tems in the percentage reduct ions in return due to decreas ing 
targe t prices . However , the ab so lute decrease in return was le s s  in 
the alternat ive sys tem than in the convent ional and ridge t i l l  sys tems . 
Re turn decl ined by $4 , 9 2 5  in the alternat ive system , whi le the . re turn 
in the convent ional and ridge t i l l  sys tems decl ined by $ 6 , 8 7 9 . The 
reduc tions we re equal in thes e  two sys tems because the same crops and 
government program assumptions were ut i l ized in both sys tems . The 
re sul ts of this analys is are shown in Figure 5 - 7 . 
In FS S 2 , the bas e l ine " income over all  costs excep � land and 
management " was $ 1 6 , 805  for the alternative sys tem , $ 1 6 , 2 7 6  for the 
minimum t i l l  sys tem , and $ 1 6 , 1 6 8  for the convent ional sys tem . The 
percentage reduc tions in income due to reduct ions in targe t pr ices we re 
of a s imi lar magni tude to the reduc t i ons found in FS S l . However , the 
a l t e rnat ive s y s tem in FS S 2  was a f fe c t e d  s omewhat l e s s  than the 
conventional and minimum till sys tems by the reduc tion in targe t 
prices . 
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With a 5 %  reduct ion in targe t prices , the alternat ive sys tem 
re turn decreased by .8 .  2 % , the minimum t i l l  sys tem re turn decreas ed by 
10 . 3% ,  and the convent ional sys tem return decreased by 10 . 4% . Wi th the 
1 5 %  reduct ion in target prices , the alternat ive sys tem re turn dec reased 
by 24 . 5 % ,  the minimum till sys tem re turn decreased by 3 1 % , and the 
c o nven t i on a l  s y s tem re turn de c re a s e d  by 3 1 . 2 % .  The s e  p e r c e n t age 
de c l ine s t r ans l a t e  into  a $ 4 , 1 2 0  r e duc t i o n  in r e turn fo r th e 
a l t e rnat ive s y s tem and a $ 5 , 0 3 9  r e duc t i on in r e turn f o r  the 
convent ional and minimum till sys tems . Thus , in FS S2 , the alte rnat ive 
sys tem re turn decreas ed by the smal les t  amount , both on a percentage 
bas is  and on an abso lute bas is  when the targe t price·s were reduced . 
The s e  results are shown in Figure 5 - 8 . 
Sens i t ivity analyses were a l s o  undertaken to de termine the 
affe c t  on the _ respective farming sys tems of changing the farm program 
s e t  as ide (unpaid) requi rements .  In  FS S l , the corn and oats s e t  as ide 
requirements were assumed to increase from the bas e l ine 20% to 2 7 . 5 % ,  
which would be equal to the spr ing wheat s e t  as ide requirement in 19 8 7 . 
The percentages were then increased by 2 . 5 % increments until  a maximum 
s e t  as ide requirement of 3 5 %  was reached . The s ame procedure was used 
for the oats and barley in FS S 2 . 
The resul ts of  the FS S l  analys i s  showed that " income ove r a l l  
c o s t s  except land and management " dec l ined b y  the small e s t  abso lute 
amount in the al ternat ive sys tem ( $ 3 , 0 7 6 )  when the maximum 3 5 %  s e t  
as ide requirement was as sumed ; however , this  was the largest percentage 
dec l ine ( 15 . 7 % )  of the three sys tems in FS S l . The convent ional sys tem 
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re turn dec l ined by $ 3 , 7 2 6 , which was a 1 5 . 3 % dec l ine . The . ridge t i l l  
sys tem re turn decl ined b y  the larges t  ab solute amount , $4 , 05 7 , but this  
was the smal lest percentage dec l ine ( 14 .  8 % ) . Thes e  resul ts are shown 
in Figure 5 - 9 . 
The resul ts of the FS S 2  analys i s  showed the alternat ive sys tem 
re turn decreas ing by the small e s t  absolute amount ( $438 ) and also  by 
the smal l e s t  p e r c en t age amount ( 2 . 6 % ) wh en ac r e age s e t  a s i de 
requirements were increased to 3 5 % . Thi s  was due to the p resence of 
the sweet clover in the FS S 2  alternat ive rotat ion . In the bas e l ine 
s i tuation , there were more acre s of sweet  clover in the rotation than 
were required for set  as ide acres . There fore , the sweet c lover acres 
were ab le to meet the requirements for the set as ide ac re s unt i l  the 
maximum 3 5 %  s e t  as ide leve l was reached . At that leve l , add.itional 
acres were required for set  as ide , and the re turn to the alternat ive 
sys tem then dec l ined . The conventional and minimum t i l l  sys tem re turns 
dec l ined by much larger absolute amounts ( $ 2 , 7 8 7  and $ 2 , 7 9 8 7 ) when s e t  
a s  ide requirements were increased t o  3 5 % . The percentage decl ine in 
re turn at this level was equal to 1 7 . 2 % in both sys tems . The s e  results 
are shown in Figure 5 - 10 .  
A sens itivity analys is  was also conducted to de termine the 
effec t  on the respec tive sys tems of the e l imination of the current farm 
program . In this analys is , the prices rece ived for the crops we re 
adj us ted in orde r to account for market price adj us tments which would 
l ike ly take place in the absence of  any gove rnment farm program . The 
new "marke t"  prices we re set at part icular percentages of 1 9 8 7  targe t 
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prices or , in the absence o f  appl icab l e  targe t prices , basel ine marke t 
price s . ( The exception to this was the alfalfa price , which was he ld 
at the same leve l as the bas e l ine price . )  Thi s  - approach was us ed in an 
attemp t to maintain h i s torical pr ice re lat ionsh ips between crops . A 
7 0 %  adj us tment was used . The prices us ed in this sens i t ivity analys i s  
appear i n  Table 5 - l . 
The resul ts of the FS S l  analys i s  showed that the alternat ive 
sys tem " income over al l co s ts except l and and management "  dec l ined by 
the smallest absolute amount ( $ 1 1 , 9 5 0 ) , but this was the highe s t  
percentage dec l ine ( 6 1 % ) . The r i dge t i l l  sys tem return dec l ined by 
$ 13 , 8 6 2 , which , at 51% , was the sma l l e s t  percentage decl ine . The 
conventional sys tem re turn de c l ined by the large s t  absolute amount , 
$ 14 , 3 20 , which was a 5 9 %  dec l ine . Thes e  re sul ts are shown in Fi gure 5 -
1 1 . 
The FSS 2  resul ts showed that a l l  three sys tems dec l ined by 
almo s t  identical abso lute and percentage amounts .  The al ternative 
sys tem " income ove r all costs except land and management "  dec l ined by 
$ 1 1 , 9 50 , which was the highes t  absolute dec l ine , as we l l  as the highe s t  
percentage decl ine ( 7 1 % ) . The minimum t i l l  sys tem re turn dec l ined by 
$ 1 1 , 443 , which was a 70% reduc t ion . The conventional sys tem re turn 
dec l ined by $ 1 1 , 141 , the lowe s t  absolute decl ine , as we ll as the lowes t 
percentage decl ine ( 6 9 % ) . The s e  resul ts are shown in Figure 5 - 1 2 .  
These farm program sens i t ivi ty analys es showed that in all  
cases  excep t one , the re turns in  the alternat ive sys tems dec l ined by 
the s ma l l e s t ab s o l ute  amoun t whe n  the gove rnme nt farm p r o g ram 
T a b l e 5 - 1 .  P r i c e  A s s u mp t i on s  U s e d F o r  S e n s i t i v i t y 
A n a l y s i s  S h ow i n g  N o  F a r m  P r o g r a m  
C r op B a s e l i n e P r i c e  A d ju s t e d  
( T a r g e t  o r  M a rk et ) P r i c e 
( $ /u n i t )  ( $ /u n i t ) 
C o r n  $ 2 . 8 7 $ 2 . 0 1 
S o y b e a n s  $ 5 . 0 0 $ 3 . 5 0 
O a t s  . $ 1 .  5 4  $ 1 .  0 8 
B a r l e y $ 2 . 5 1  $ 1 . 7 6 
S .  Wh e a t  $ 4 . 4 7  $ 3 . 1 3  
A l f a l f a  $ 3 0 . 0 0 $ 3 0 . 0 0 
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provis ions were varied . The only case in which the al ternat ive sys tem 
re turn did no t dec l ine by the smal l e s t  absolute amount was in the 
sens i tivity analys is for comp lete  e l iminat ion · of the farm program in 
FS S 2 . A larger reduc tion in re turn in this analys -is  was caused by the 
as sumpt ions that involved ut i l iz ing the sweet  clover as the s e t  a s i de 
acreage for the alternative sys tem of FS S 2 . Thus , when s e t  as ide 
requi rements were e l iminated , the s e t  as ide acres in the other farming 
sys tems were inc luded in the c rop ro tations , while the FS S 2  alternat ive 
sys tem had no ac tual set  as ide acre s to plac e in produc t ion . 
In FS S l , because the al ternative sys tem re turn was lowe s t  in 
the basel ine s ituat ion , the se  lowe r ab so lute reduc tions s till  resul ted 
in the alternative sys tem re turns dec l ining by the large s t  percentage 
amounts . In FS S 2 , the al ternat ive sys tem re turn was the highe s.t in the 
bas e l ine s i tuation . Thus , lower abs o lute dec l ines in re turn a l s o  
resul ted i n  the alternat ive sys tem re turns decl ining b y  the smal l e s t  
percentage amounts ; the excep t ion was i n  the farm program e l imination 
s e ns i t iv i ty ana lys i s , whe r e  the a l te rnat ive s y s t e m  e xh ib i t e d  th e 
large s t  abs o lute and percentage dec l ine s . 
Conc luding Remarks 
These  sens itivity analyse s  wer� used to examine re turns to the 
respective farming sys tems under alternat ive assump tions . Ins ights were 
gained into the relative profitab i l ity o f  the farming sys tems under 
as sumptions other than tho s e  for the basel ine s i tuations . When 
i nc r e a s e d  input p r i c e s , inc r e a s e d  a l t e rna t ive s y s t e m  y i e l ds , o r  
decreased Federal Gove rnment invo lvement in agricul ture was as sume d , 
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the viab i l i ty of  the alte rnat ive sys tems improved re lative t o  the o ther 
farming sys tems in mo s t  cases . 
The fo llowing chap ter c ontains base l ine results from analyses  
wi th the FINPACK mode l . Addi tional sens i t ivity analyses were conduc ted 
ut i l iz ing that model , and the resul ts of thos e  analyses  will  a l s o  be 
pres ented in the fo llowing chap te r . 
Chapter VI 
WHOLE FARM FINANCIAL ANALYSES 
This  ,chapter contains the assump t ions which were us ed and the 
results which were obtained wi th the FINLRB program of FINPACK . The 
analyses  with the FINLRB mode l ut i l ized the enterprise budge ts  and 
parame ters for the typ ical farm as input s  to the model . However ,  the 
FINLRB analyse s  inc luded addit i onal fac tors which were not present in 
the previous analyse s .  The use o f  the FINLRB model also fac i l i tated 
the introduc t ion of l ive s tock enterp r i s e s  into the analyses . 
The s e l e c t e d  f inanc i a l m e a s u r e s exam ined ·and a dd i t i o na l 
as sumpt ions inc luded wi ll be cove red firs t . This  wi l l  be followed by 
presentat ion of the " crops sys tems only " resul ts and sens i t ivi ty 
ana l ys e s . �hen re s u l t s  and s e n s i t iv i ty anal y s e s  wi th l ive s t o c k  
enterprises inc luded wi l l  be presented . 
FINLRB Mode l 
The FINLRB mode l compares three alternative farm plans for a 
typ ical year in a long run s e t t ing . The as sumpt ion is  made that any 
trans itional s tage to a sys tem has been completed . This  feature al l ows 
for the s imul taneous compar ison of the three farming sys tems in FS S l  in 
one analys is and the s imul taneous comparison of the three farming 
sys tems selected for analys is  in FS S 2  in a separate analys is . 
The FI NLRB mode l p r oj e c t s  p r o f i t ab i l i ty ,  l i qu i d i ty , and 
so lvency for the three alternative plans on a typ ical year bas i s . 
The se  financ ial measures provided an indicat ion of  the pe rformance o f  
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each farming sys tem . Various measures were selec ted from this  output 
and were analyz ed to determine the financ ial feas ib i l i ty of the farming 
sys tems . A descript ion o f  the financ ial measure s se lected for analys i s  
from the FINLRB output wil l  b e  given here . 
The firs t profitab i l i ty measure examined was "profit  or  l o s s " .  
I t  i s  equal to ne t cash farm income minus deprec iat ion . Ne t cash farm 
income is equal to gro s s  income minus cash operating expens e s . The 
deprec iat ion charge used was actual deprec iation , obtained from the 
enterprise budgets . This  measure can be viewed as a return to labor , 
management , and equity cap i tal inve s ted in the farm bus ine s s . 
The next p ro f i t ab i l i ty me a s u r e  e xami ne d was " l ab o r  and 
management earnings " .  I t  is  equal to pro fit minus intere s t  on farm ne t 
worth . Intere s t  on farm ne t worth i s  calculated as a 6%  charge agains t 
ne t worth . This  i s  equivalent to including an opportuni ty charge for 
the equi ty cap i tal inve s ted in the bus ine s s . Therefore , thi s  measure 
repres ents a re turn to the farm ope rator for inves t ing labor and 
management ski lls  in the farm bus ine s s . 
The final profitab i l i ty measure examined was " rate o f  re turn on 
farm inves tment " .  I t  is  equal to re turn divided by total farm 
inves tment . Return is calculated as profit p lus farm inte res t paid , 
which give s a re turn to total farm inves tment . "Value of operator ' s  
labor and management " is then sub tracted to arr ive at " return . on farm 
inve s tment " .  Operator ' s  labor is  valued at $4 per hour up to 2 500 
hours o f . labor and operator ' s  management is  valued at 5 %  o f  gros s  farm 
income . Thi s  measure represents the ac tual re turn on the average 
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do llar inve s ted in the farm bus ine s s . 
The f i r s t  l i qu i d i ty m e a s u r e  e x am ine d was " c ash surp l u s  o r  
de fic i t " . Th is measure is the proj ected amount o f  cash left over after 
all  cash commi tments have been accounted for . These cash commitments 
inc lude cash farm expenses , taxes , fam i ly l iving expense , and princ ipal 
payments .  This measure provides  an indication of the ab i l ity o f  a farm 
op e r a t i o n  t o  gen e r a t e  s u f f i c i e nt c as h  to me e t  i t s  f i nanc i a l  
commi tments . 
The o ther l iquidi ty measure examined was " cash farm expens e as 
a percent of income " .  This  i s  calculated by dividing cash operat ing 
expenses by gross farm income . Thi s  measure shows the per.centage o f  
gros s  income required t o  mee t  cash operat ing expense requirements .  
One s o lvency measure , " ne t  wo r th change p e r  ye ar " , wa s 
examined .  I t  i s  calculated b y  sub trac t ing family l iving expense and 
taxes from profi t . This  measure proj ects the amount ne t worth w i l l  
change i n  a typ ical year . 
One final summary measure was also used to analyze the farming 
sys tems ; that measure was " annual l abor hours required" . Thi s  measure 
gives an e s t imate of the total labor hours required per year for each 
of the farming sys tems . This is  an i�portant cons ideration because o f  
the di fferences i n  labor requirements be tween the farming sys tems . 
The above measures were uti l ized to analyze and comp.are the 
r e s p e c t ive farm ing s y s tems . Th e r e s u l t s  o f  ana ly s e s  c onduc te d 
uti l iz ing these  measure s wi l l  be presented in the remainder of thi s  
chap ter . 
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The base l ine cas e farm was der ived from the enterp r i s e  
budgets , the typ ical farm as sump t ions , · and · addi tional as sump tions 
needed for FINLRB . The se  as sump t ions , along wi th informat ion on the 
s e l e c ted l ives tock enterprises , w i l l  be covered firs t . This  w i l l  be 
fol lowed by presentat ion of the results ob tained . 
Bas ic As sumptions 
The FINLRB analyse s  inc luded cos ts and returns for the enti re 
640 acre typ ical farm . The previous analyse s  cons idered only the 540 
t i l l able acres . Inc lus ion o f  the 60 acres of pasture , 2 0  acres o f  
was te land , and 2 0  acres o f  bui lding s ite affected balance she e t  
formulat ion , ne t re turns , and forage product ion of the farming sys tems . 
The FINLRB mode l als o  required the spec ificat ion o f  an ini tial  
balance she e t  for the farming sys tems . Thi s  balance sheet  was then 
uti l ized in the computation of var ious financ ial measures . The balance 
sheet  required input on current as s e t s , intermediate assets , long term 
as s e ts , current l iab i l ities , intermediate l iab i l i ties· , and long term 
l iab il i t ies . The assump t i ons used for the spec ification of the se  
inputs will  be covered here . 
Current assets , such as cash , s ecur i t ies , and crop inventory , 
were as sumed to be cons tant values ac ro s s  all  farming sys tems . 
Intermediate assets were as sumed to be inves tments in machinery 
and equipment for each of the farming sys tems . Machinery inve s tment 
for each sys tem was de termined from ( a ) annual acres of us e de r ived 
from the "normal ized" tillage prac t ices  spec ified for the enterp r i s e  
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budge ts and ( b )  average values f o r  each machine i n  Economics Pamphle t  
1 5 3  (Allen , 1986 ) and Economics Pamphlet  8 7 - 2  ( Dobbs , Thaden and 
Peckham , 19 8 7 ) . Annual acres o f  use for each machine was then compared 
to the average annual usage value in Economics Pamphlet  1 5 3 , and a 
convers ion fac tor was der ived and used to spe c i fy an average inves tment 
for each machine . Average inves tments for each machine were then 
s umme d  to ob t a in an ave r age t o ta l  i nve s tment in mach i ne ry and 
equipment . This me thod was uti l ized to account for the di fferent 
t i l lage p rac t ices and machine s required in each of the farming sys tems . 
Long term as s e ts were as sumed to be the value of farmland and 
bui ldings . This included a valuat ion no t only of the as sumed t i l l ab l e  
ac r e s , but a l s o  a va lue w a s  inc l ude d fo r the a s s umed p a s ture , 
was te land , and farms tead acres spe c ified in the typ ical farm . 
Current l iab i l i t ies were derived from the current as s e t _ leve l . 
A cons tant current asset to current l iab il i ty ratio o f  1 . 5  was assumed 
for all farming sys tems . 
Inte rmed i a t e  l i ab i l i t i e s  w e r e  der ived from r e l a t i on s h i p s  
available  in the South Dako ta Agricul tural S tatis tics Handbook ( Ranek , 
1 9 8 7 ) . The average ratio o f  non - real e s tate deb t and Commodi ty Credit  
Corporat ion loans to  total as sets  for _ S outh Dako ta in 1 9 8 5  was . 1 9 3 . 
Thi s  rat io was multip l ied by total as s e t s  for each farming sys tem to 
de termine total current and intermediate l iab i l i t ies . The value for the 
current l iab i l i ties was . then sub trac ted from this  value to de rive 
intermediate l iab i l i t ies . 
The value for long term l iab i l i t ies  was also de termine d in th is  
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manner .  The rat io o f  real es tate debt t o  total as sets in 1 9 8 5  was . 1 2 .  
Thi s  ratio was then mul tiplied by total as s e ts to de rive the long term 
l iab i l i t ies value . 
The above value s were devel oped for each of the farming sys tems 
in order to account for any di fferences  among sys tems in inves tment 
requirements . With deve lopment of the se  values , and with use o f  the 
enterprise  budge ts and typ ical farm as sumptions , it was then pos s ible  
to deve lop a basel ine s i tuat ion for  the FINLRB mode l . 
Live s tock Assumpt ions 
The presence of l ives tock enterprises is often cons i dered 
c ruc ial to  the optimum performance of alternative farming sys tems . 
Therefore , l ives tock enterprises were inc luded in the analys i s  to 
examine inte-rac tions and to de termine effects of various l ive s tock 
enterprises  on financ ial viab i l i ty of the farming systems . 
The l ives tock enterp r i s e s  se lected . for analys is were ( a ) a 50 -
h e ad b e e f  c owj c a l f  op e r a t i on , ( b ) a 1 5 0 - he ad wint e r ing s te e r s  
operation , and ( c )  a 5 0 - head dairy operat ion . The se enterprises  were 
cho sen because they are typ ical enterprises  for this area of S outh 
Dako ta and they util ize forage s in the i r  rat ions . C o s ts and re turns for 
the l ive s tock enterprises were der ived from FINPACK budge ts for the 
northeas t area of South Dako ta .  The l ive s tock prices in thes e · budge ts 
were updated to re flect 19 8 7  conditions . 
The inc l us i o n  o f  l ive s to c k  e n t e rp r i s e s  a l s o  r e q u i r e d  
adj us tment of ini tial balance sheet  l evels . I n  specifying the se  new 
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leve l s , i t  was as sumed that any trans i t ional s tage invo lved wi th the 
addi tion of a l ive stock enterprise  was complete . 
Cur r en t  as s e t s  we r e  a s s um e d  to · r e ma in c o ns tant f o r  e ach 
l ives tock enterprise . Intermediate as s e ts were increased to account 
fo r l iv e s t o ck invent o r i e s  and addi t i on a l  mach inery and e q u i pm e n t  
r e qu i r e d  f o r  e ach l ive s t o ck en t e rp r i s e . Long t e rm as s e t s  w e r e  
increased t o  account for add i t ional bui ldings and fac il i ties required 
for each l ives tock enterprise . 
Liab i l i ty leve ls for each l ives tock enterprise were adj us ted to 
maintain the l i ab i l i ty to as s e t  relat ionships ut i l ized in the basel ine 
s i tuation . 
Presentat ion of re sul ts  obtained with addi t ion o f  the l ives tock 
enterprises wil l  follow the " crop sys tems only" re sul ts . 
Re sults : Crop Sys tems Only 
Base l ine results for FS S l  and FS S 2  wi l l  be presented us ing the 
profitab i l ity ,  l iquidity , and so lvency measure s which were de fined 
ear l ier in this chapter , with FS S l  resul ts pre sented firs t . . Tables  6 - 2  
and 6 - 3 ,  located at the end of th is chapter , contain a summary o f  
bas e l ine results for a l l  sys tems examined . 
Base l ine Resul ts 
An e xamina t i on o f  p r o f i t s  showe d the r i dge t i l l · s ys t e m  
exhib i t ing the highe st  profit level ( $ 24 , 60 7 ) , fo llowed by the 
convent ional sys tem ( $ 2 3  , 402 ) ; the a l ternative sys tem exhib i ted the 
lowe s t  profit leve l ( $ 2 1 , 47 3 ) . Thi s  measure showed the r idge t i l l  
9 0  
sys tem having a 14 . 6 % higher pro f i t  than the alternative sys tem and a 
5 %  higher profit than the conventional sys tem . The convent ional sys tem 
profit  was 9% higher than the al ternat ive sys tem . 
"Labor and management earnings " showed the s ame ranking o f  
sys tems . The r idge t i l l  sys tem had the highe s t  re turn wi th thi s  
measure ( $ 1 1 , 2 1 8 ) , fo l lowed b y  the conventional sys tem ( $ 9 , 6 2 2 ) and 
then the alternative sys tem ( $ 7 , 3 8 6 ) . The returns we re lowe r wi th thi s  
measure for al l sys tems , because o f  the inclus ion o f  the opportuni ty 
charge for equity cap i tal used in the farm operat ion . Figure 6 - 1  
contains a comparison of pro fit and l abor and management earnings . 
The final profitab i l ity measure examined was " rate of  re turn on 
farm inve s tment " (ROI ) . The ridge t i l l  sys tem exhib ited the h i ghe s t  
ROI ( 8 . 9 % ) , fol lowed b y  the conventional sys tem ( 8 . 3 % ) ; the alternat ive 
sys tem exhib ited the lowe s t  ROI ( 7 . 1 % ) . D i fference s in ROI are caused 
by differences in the amount o f  re turn and the amount of to tal 
inves tment in each farming sys tem . 
Th e f i r s t  l i qu i d i ty m e a s u r e  e x am ine d , " c a sh s urp l us o r  
defic i t " , showed all sys tems exhib i t ing cash surpluses . The ridge t i l l  
sys tem had the large s t  surp lus ( $ 3 , 5 14 ) , fo llowed b y  the convent ional 
sys tem ( $ 2 , 6 1 0 )  and then the alte rnat ive sys tem ( $ 1 , 1 8 1 ) . 
The other l iquidity measure examined , " cash farm expens e as a 
percent of income " ,  showed the alternat ive sys tem having the l owe s t  
percentage ( 54 . 6 % ) . The convent ional and ridge till  sys tems had ne arly 
identical percentages , 60 . 5 % and 6 0 . 7 % ,  respectively . The lower 
proportion of cash expens es in the alternat ive sys tem was due to lower 
Figure 6- 1 . FS S 1 - C ro p  Sy ste m s  O n ly An a ly_s i s :  
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re l iance on purchased inputs . 
The so lvency measure which was examined , "ne t  wor th change per 
year " , showed all sys tems exh ib i t ing pos itive · ne t worth change s . The 
r idge t i l l  sys tem had the highes t  change ( $4 ,  2 6 2 ) , fo l lowed by the 
conventional sys tem ( $ 3 , 3 8 0 )  and then the alternat ive sys tem ( $ 1 , 9 6 8 ) . 
Total labor hour requirements for each system varied by a large 
amount . The al ternat ive sys tem required the highe s t  amount o f  l abor , 
1 ,  1 6 9  hours . This  was 348 hours more than the conventional sys tern 
requirement of 8 2 1  hours and 444 hours more than the ridge t i l l  sys tem 
requirement of 7 2 5  hours . A charge for operator and/or family labor 
required was inc luded in the analyses conduc ted wi th. the . ente rp r i s e  
budgets , but a charge for this  labor was only inc luded in the " rate o f  
re turn o n  inves tment" analys es o f  the FINLRB mode l . 
An e-xamination of FS S 2  resul ts showed the al ternat ive sys tem 
having the highes t  profit ( $ 16 , 7 3 7 ) , with the conventional sys tern 
be ing only s l ightly lowe r ( $ 16 , 2 9 4 ) ; the minimum t i l l  sys tem had the 
lowe s t  profit ( $ 14 , 3 3 1 ) . Al ternat ive sys tem profit was 3 %  higher than 
the profit of the conventional sys tem and 1 7 %  higher than the pro f i t  of 
the minimum till sys tem . 
" Labor and management earnings " showed the same ranking o f  
sys tems . The opportuni ty charge f o r  equi ty cap i tal was s imi lar acros s  
sys tems . The opportunity charge was $ 1 3 , 8 9 2  in the conventional 
sys tem , wi th the alternative and the minimum till  sys tems having 
s lightly lower charge s of $ 1 3 , 5 7 2  and $ 1 3 , 474 , respective ly . Figure 6 -
2 contains a compar ison o f  profit  and labor and management earnings for 
Figure 6 - 2 . 
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these  sys tems . 
"Rate of re turn on farm inves tment " was s imilar acro s s  sys tems . 
The alternat ive sys tem had the highe s t  ROi ( 6 . "2 % ) , fo l lowed c lo s e ly by 
the convent ional sys tem ( 6 . 1 % ) ; the minimum t i l l  sys tem had the lowe s t  
ROI ( 5 . 9 % ) . 
" Cash surplus or defi c i t "  showed all sys tems having a cash 
defic i t . The al ternat ive sys tem had the lowes t defic i t  ( - $ 2 , 2 5 7 ) . The 
conventional sys tem had a defic i t  of - $ 2 , 5 9 9  and the minimum t i l l  
sys tem had the highe s t  cash de fic i t  ( - $4 , 1 1 3 ) . These resul ts sugge s t  
that these sys tems may have difficul ties  meet ing all of  the cash 
commitments required for operation and family l iving . 
" C as h  farm e xp en s e  a s  a p e r c e nt o f  inc ome " s howe d th e 
alternat ive sys tem to have a s igni ficantly lower percentage ( 5 5 .  2 % )  
than the convent ional sys tem ( 64 .  7 % )  and the minimum t i l l  sys tem 
( 6 8 . 5 % ) . Di fferences in this  measure are part ially due to the us e o f  
mo re labor intens ive me thods i n  the a l ternat ive farming sys tems . S ince 
the cost  of labor is  not inc luded as a cash expense in thi s  analys is , 
the us e of labor intens ive me thods w i l l  re sul t in a lower cash expense 
as a percentage of income for the alternat ive farming sys tems . 
"Net  worth change per year " was negat ive for all sys tems . The 
alternat ive sys tem had the smal l e s t  dec l ine ( - $ 1 , 49 9 ) , followed by the 
convent ional sys tem ( - $ 1 , 8 2 3 ) . The minimum t i l l  sys tem had the · large s t  
decrease i n  ne t worth ( - $ 3 , 3 6 0 ) . Thi s  indicates that in a typ ical year 
the owner ' s  equi ty in the farm bus ine s s  wi l l  be decreased in orde r  to 
farm with any of the se sys tems and to mee t  l iving expenses . 
9 5  
The alternative sys tem had the large s t  labor hour requirement 
( 1 , 048 hours ) ,  which was 69 hours more than the requirement of 9 7 9  
hour s fo r th e c o nven t i on a l  s y s t e m  and 2 9 0 hour s mo re than the 
requirement of 758 hours for the minimum t i l l  sys tem . 
S ens i t ivity Analys es  
Sens i t ivity analyses were also conduc ted by al tering s e l e c ted 
input var iables of the " crop sys tems only" s i tuation o f  the FINLRB 
program . These sens i tivity analyse s  were only conduc ted with FS S l , 
because i t  was as sumed that s imi lar results would be obtained with an 
analys is  of FS S2 . 
An analys is was conduc ted to determine the affect  of varying 
deb t leve ls  on profit of the farming sys tems in FS S l . The basel ine 
s i tuation was a . 31 debt to as s e t  rat io . Sens i t i  vi ty analys e s  were 
conduc ted examining debt to as s e t  ratios o f  . 10 and . 50 .  The ·resul t s  
o f  thi s  analys is  showed that the a l te rnat ive sys tem profi t increased by 
the large s t  percentage ( 3 1 . 3 % ) with a lower deb t to as set ratio , but i t  
also decreased by the large s t  percentage ( 2 8 . 6 % )  with · a higher deb t to 
a s s e t  ratio . The ridge till  sys tem was affec ted leas t by the changing 
deb t to as s e t  rat ios . The ridge t i l l  sys tem exhib ited a 2 5 . 6 % increase 
in profit with a . 10 debt to as s e t  ratio and a 23 . 5 % decreas e in pro f i t  
with a . 50 debt t o  as set ratio . The convent ional sys tem fe l l  between 
the other two sys tems , with a 2 7 . 9 %  increas e in profit and a 2 5 . 5 % 
decrease  in profit . 
The alternat ive sys tem was affe c ted mos t  by these  change s 
because interes t  payments per year made up a large r percentage o f  cash 
9 6  
farm expenses in the alternat ive sys tem than in the convent ional and 
ridge t i l l  sys tems . 
deb t level . Thus , 
Intere s t  payments p�r year are a func tion o f  the 
when the deb t leve l was changed , the greate s t  
percentage change in cash farm exp ense was in the al ternat ive sys tem . 
Th i s  higher percentage change in cash farm expense trans lated into a 
higher percentage change in prof i t , becaus e profit is  equal to gro s s  
income minus cash farm expense and depre c iat ion . The effe c t  o f  
changing the debt  t o  as set  ratio  o n  pro f i t  is shown i n  Figure 6 - 3 . 
Sens i t ivity analyses  were also conduc ted to observe the e ffec t  
o n  pro fi tab i l i ty of the FS S l  alternative sys tem t o  changing al fal fa hay 
prices . A $ 5  decreas e and $ 5  and $ 1 0  increases  in hay price were 
examined ( the basel ine alfal fa hay p r ic e  was $30 per ton) . W i th a $ 5  
decrease i n  the pr ice of alfalfa hay , the profit o f  the alternat ive 
sys tem dec l ined by 10% . With a $ 5  increase , the pro f i t  . o f  the 
alternat ive sys tem increased from $ 2 1 , 47 3  ( the base l ine leve l )  to 
$ 2 3 , 6 3 3 , a level s l ightly higher than the profit in the convent i onal 
sys tem . With a $ 10 increase in the p r ic e  o f  alfalfa hay , the pro f i t  of 
the alternat ive sys tem 'increased by 20%  ( to $ 2 5 , 7 9 3 ) , a level h i ghe r 
than the pro fit in the r idge t i l l  sys tem . 
Figure 6 - 4 .  
These re sul ts are shown in 
A sens itivity analys is  was also  conduc ted to ob serve the 
potent ial effec t  on each farming sys tem of FS S l  of e l iminat ion of the 
Fede ral  sys tem of pr ice supports and subs idies . In this  analys i s , 
prices rece ived for the crop s we re as sumed to be the " s e l l ing p r i ces " 
spec i fied in the enterprise budge ts . In the cas e of the government 
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farm program crops , these  were the loan rates . Wi th al falfa and 
s oybeans , the prices used were the as sumed mar�e t  prices . 
These  are different price assump t ions than those us ed for the 
s imilar sens i t ivity analys is  conduc ted with the enterprise budge ts  and 
discus sed in Chapter 5 .  This  analys is  reflec ts  a probable  ini t ial 
s i tuat ion before any price adj us tments take p lace . This  current marke t 
prices  approach is s imilar to tha t  us ed by Golds te in and Young ( 1 9 8 7 ) , 
c i ted in the Review of Literature s e c tion o f  this  thes is . The pr ices  
uti l ized in this  sens i t ivity analys is appear in Table 4 - 2  in  Chapter 4 .  
In this analys is , the conventi onal sys tem pro�i t  decreased by 
the larges t percentage ( 5 2% ) , whi le the ridge t i l l  sys tem dec l ined by 
the next large s t  percentage ( 50 % ) ; the al ternative sys tem pro f i t  
dec l ined b y  the smal les t percentage · ( 40 % ) . These  percentages change s 
resul ted in the alternat ive sys tem having the highes t  profi -t l eve l 
( $ 1 3 , 3 1 7 ) , fo l l owed by th e r i dg e  t i l l  s y s t e m  ( $ 1 2 , 1 9 7 ) . The 
c o nven t i onal s y s t em had the l owe s t  p r o f i t  l eve l ( $ 1 1 , 1 9 1 )  w i th 
e l iminat ion of the Federal farm p rogram as sumpt ions � The. resul ts o f  
thi s  analys i s  are shown i n  Figure 6 - 5 . 
Re sul ts : Addi t ion o f  Lives tock Enterpr ises 
Live s t ock ent e rp r i s e s  we r e  inc l ud e d  in the ana l y s i s  t o  
de termine what effec t  they have o n  the financ ial viab i l i ty o f  the 
farming s y s t ems . Th e emph a s i s  o f  the di s c us s i on of l i ve s t o c k  
enterprises will b e  on re lative changes i n  pro fitab i l i ty of the farming 
sys tems due to the addi t ion of each l ives tock sys tem , and no t on the 
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resul ting absolute profit leve l s . The discus s ion wi ll center around 
the resul ts obtained for FS S l . Bas e l ine results for the addi t ion o f  
each l ives tock enterprise are contained i n  Tab les 6 - 2  and 6 - 3 ,  located 
at the end of this chapter . 
The forage requirement and manure produc tion of each l ive s tock 
enterprise were also examined . Resul ts of this analys i s  wil l  be 
pres ented in the "Resource Balanc ing " section of this chapter . 
Beef Cow/calf Enterpr ise 
The addition of a 50 - head beef cowjcalf enterprise resul ted in 
the al ternative sys tem ' s  pro f i t inc reas ing by a larger amount than did 
the profit of the conventional and ridge till sys tems . The prof i t  
increase for the al ternat ive sys tem was $4 , 3 14 , whi l e  the convent ional 
and r i dge t i l l  s y s tems p r o f i t  i nc r e a s e d by $ 3 , 7 4 3  and $ 3 , 7 4 9 , 
r e s p e c t ive ly . The r e  i s  no t a l ar ge ab s o l u t e  di ffe r en c e  . in  the 
increases ; however , the profit  increase was 1 5 %  greater for the 
alternat ive sys tem than for the convent ional and ridge t i l l  sys tems . 
D ifferences in increases in pro f i t  were due to the alternat ive 
sys tem produc ing the required forage , whi le the conventional and ridge 
t i l l  s y s tems were fo r c e d  to purcha s e  h ay to me e t  the f o r ag e  
requirements of the l ives tock . The purchase price of hay was as sumed 
t o  b e  $5  per t on gre a t e r  than the s a l e  p r i c e  to r e f l e c t  a 
transportation charge . 
A sens itivity analys i s  was also conduc ted with changing al fa l fa 
hay prices when the cowjcalf enterprise was included . A $ 5  decrease 
and $5 and $ 10 increases in prices we re examined here , as earl ier in 
1 0 2 
th is chapter . The $ 5  decrease in price resulted in the alternat ive 
sys tem profit decl ining by 6 % , and the profit _o f  the conventi onal and 
r idge t i l l  sys tems increas ing by 2 % . The $ 5  increase ( to $ 3 5  per ton) 
in price resul ted in the alternative sys tem re turn increas ing by 
$ 1 , 5 8 5 . At this  hay price leve l , the alternative sys tem pro fit  was 
greater than the convent ional sys tem profi t . With a $10 inc reas e  in 
the price of hay ( to $40 per ton) , the alternative sys tem pro f i t  
increased b y  $ 3 , 7 7 0 . A t  this hay price leve l , the alternative sys tem 
profit was greater than both the r idge t i l l  and the conventional sys tem 
profits . Increases in hay prices had the effect of
_ 
increas ing the 
profit leve l of the alternat ive sys tem and decreas ing the profit  leve l s  
of the convent ional and ridge t i l l  sys tems because these  latter sys tems 
were purchas�rs of hay . 
shown in Figure 6 - 6 . 
The re sul t s  o f  this sens i t ivity analys i s  are 
Winter ing S teers Enterpr ise 
The addi tion of a 150 - head winter ing s teers enterprise had a 
greater effect  on profi ts of the alternat ive sys tem than i t  did on 
profits  of the convent ional and ridge t i l l  sys tems . The increase in 
re lative profitab i l i ty of the al ternat ive sys tem was no t as gre at with 
th is  sys tem as it was with the addition o f  the cowjcalf sys tem , 
however . This  di fference was caus ed by there be ing les s hay required 
for the winter ing s teers enterpri s e ; thus , the convent ional and r idge 
t il l  sys tems were no t required to purchase as much hay to meet  forage 
requirements . The alternat ive sys tem profit  increas ed by $ 6 , 043 , whi l e  
Figure 6 - 6 .  FS S 1 - B e ef c o w/c a l f An a lys i s : 
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the conventional and r idge t i l l  sys tems profit increased by $ 5 , 6 6 0 . 
The profit increase was 6 .  7 %  greater for the alternat ive sys tem than 
for the conventional and ridge t i l l  sys tems . 
A sens itivity analys i s  was also conducted · by varying the price  
of  al fal fa hay . With a $ 5  decrease in the price  of hay ( to $25  per  
ton) , the profit of  the alternat ive sys tem decreased by 6 . 4% . A $ 5  
increase i n  the price of hay c aused al ternat ive sys tem pro f i t  to · 
increase by 6 .  5 %  and to also surpas s profit for the convent ional 
sys tem . With a $ 10 increase in p rice , the al ternat ive sys tem pro f i t  
increased b y  1 3 %  and became greater than the profit for the ridge t i l l  
sys tem . Pro fi t leve l s  with varying . hay price assumptions are shown in 
Figure 6 - 7 . 
Dairy Cow Enterprise 
The addi tion of the 50 -head dairy cow operat ion to the analys is 
increas ed labor hour requirements by a large amount ( 3 , 2 5 0  hours ) .  In 
order to bring operator labor required in l ine wi th requirements of the 
other sys terns , a labor charge for 2 ,  5 00 hours of · hired labor was 
inc luded in this  analys i s . 
Pro fi t fo r the alternat ive sys tem increased re lative ly more 
than it did for the convent ional and · ridge till  sys tems when a dai ry 
enterprise was added . Profit increased by $ 2 1 , 347 in the alternat ive 
sys tem , while the profit increase for the convent ional and ridge t i l l  
s y s t ems  w a s  $ 2 0 , 3 5 2 . Th e ab s o l u t e  inc r e a s e  i n  p ro f i t  o f  the 
al ternat ive sys tem compared to the convent ional and r idge till  sys tems 
was greate s t  with this l ives tock ente rprise . However , because of the 
Figure 6 - 7 . FS S 1 - W i n te ri n g  S t e e rs An a lysi s :  
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larger values involved , the inc rease in profit for the alternat ive 
sys tem was only 4 . 9 % greater than for the co�ventional and ridge t i l l  
sys tems . Thi s  is  the small e s t  percentage advantage i n  profit  increase 
for the alternative sys tem of the three l ives tock enterprises examined . 
A sens itivi ty analys is  was als o  conducted by varying the p r ic e  
o f  hay . With a $ 5  decrease i n  the price o f  hay , the pro f i t  o f  the 
alternat ive sys tem decl ined by 3 % . However , with a $ 5  increase in the 
pr ice of hay , the profi t o f  a l ternat ive sys tem increased by 3 %  and 
exceeded the profit of the conventional sys tem by $ 1 2 2 6  and the ridge 
t i l l  sys tem by $ 2 1 . The re sul ts of thi s  sens itivity an�lys is  are shown 
in Figure 6 - 8 . 
Re s ource Balanc ing 
The addi tion of l ive s tock enterprises  to farming sys tems allows 
for  o n - farm ut i l i z a t i o n  o f  f o r a g e s  p r o duc e d  and r e s.ul t s  in the 
produc tion o f  an often overlooked res ource , manure . Analyse s  were 
conduc ted to determine the ab i l i ty of each l ives tock enterprise to mee t  
the requirement for manure a s  ferti l izer i n  the FS S l  al ternative sys tem 
and to uti l ize the hay produced by thi s  sys tem . 
The amount of economically recoverable manure produced for each 
l ives tock species was obtained from the pub l icat ion " Es t imating U . S .  
Lives tock and Poul try Manure and Nutrient Production" (Van Dyne and 
G i lb e r t s on , 1 9 7 8 ) . C o e f f i c i e nt s wh i c h  we re o b t a i ne d  from th i s  
pub l ication appear in Appendix A .  The basel ine s i tuat ion for each 
l ives tock enterprise was examined , along with increased numbers o f-
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l ive s tock . 
Re sul ts o f· thi s  analys i s  showed that none of the l ive s tock 
enterprises , with the initial assump t ions , met the manure requirement 
of 240 tons dry matter per year for the FSS l  al ternat ive sys tem . An 
analys i s  was then conduc ted to see  the effec t  of increas ing l ives tock 
numbers . The dairy operat ion me t the manure requirement when the 
number of cows was increased to 1 2 5  head ( from 50 head) . The winter ing 
s teers enterprise me t the manure requirement when the the numbe r  of 
s teers was increased to 400 head ( from 150 head) . The maj or i ty ( 90% ) 
o f  manur e  p r o duc t i on by the c o wj c a l f  s y s tem wa s a s s ume d t o  b e  
economically unrecoverable . Therefore , the cow/calf operation did not 
app r o a ch th e r e qu i r e ment f o r  manure p r o duc t i on when r e a l  i s  t i c  
as sumpt ions were made . Re sul ts o f  the manure requirement analys i s  are 
shown in TaBle 6 - 1 .  
Table  6 - 1  also conta ins resul ts of the analys i s  compar ing 
al falfa hay product ion per year in the FS S l  alternat ive sys tem and the · 
amount of hay required per year for each l ives tock enterp r i s e . The 
amount of forage required by each l ive s tock enterprise i s  expre s s e d  as 
an " alfalfa hay equivalent " value in the FINPACK l ives tock budge ts . 
Thus , the ac tual comparison i s  between the alfalfa hay produced and the 
fo rage re qu i r ements  o f  the l iv e s t o c k  exp r e s s e d  in a l fa l fa hay 
equivalents . Th is forage requirement doe s  no t inc lude the · pas ture 
graz ing which is required . 
When the dairy numbers we re increased to 1 2 5  head , the leve l 
which e ffective ly balanced manure requi rements and produc t ion , hay 
T a b l e  6- 1 .  F or a ge a n d  M a nu r e  R e s ou r c e  B a l a n c i n g  C omp a r i s on . 
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required exceeded hay produced by 6 6  tons . With 400 head o f  s te e rs , 
which effec t ive ly balanced manure produced and required , the amount o f  
hay produced exceeded the amount used b y  2 2 8  tons . An inc reas e to 200 
h e ad in the c ow/c a l f ope r a t i on r e s u l t e d  in the hay r e qu i r ement 
exceeding produc tion by 2 8  tons ; keep in mind , however , that even 200 
head was not nearly enough to produce the required manure . 
A comparison was als o  made of the amounts of labor required for 
each enterprise of FS S l  and FS S 2 . This was conducted becaus e a charge 
for the operator ' s  labor was only included in the rate o f  re turn 
analyses in the FINLRB mode l . Howeve r , as s tated earl ier , a charge for 
2 ,  500 hours of labor in the dai ry operat ion was inc luded in the 
analys is of that sys tem , becaus e of the large amount of labor required . 
Figure 6 - 9  contains the FS S l  labor requirement compar ison and 
Figure 6 - 10 - conta ins the FS S 2  labor requirement comparison . The s e  
figures show a l l  labor required over the c ourse of a ye�r , inc luding 
the labor hired for the dairy enterpris e . The requirements are for the 
base l ine s i tuations with each farming sys tem and l ives tock enterpr i s e . 
The labor requirements for the " crop sys tems only " s i tuat ion were 
covered earl ier in this chap ter . Addi t i on o f  l ive s tock enterp r i s e s  to 
the analys is  did no t change the respec t ive rankings of the farming 
sys tems , because addit ional labor required due to the inc lus ion of the 
l ives tock enterprise was as sumed to be cons tant across  farming · sys tems 
for each l ive s tock enterprise . 
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Summary o f  FINLRB Resul ts 
The basel ine " crop sys tems only" results showed a l l  sys tems o f  
FS S l  t o  b e  financ ially viab l e  i n  a typ ical year in a long run s e tting . 
The r idge t i l l  sys tem cons is tently had the highes t  ranking in the 
pro fitab i l i ty measures ;  however , there were not large diffe renc e s  
b e twe e n  s y s t ems . Wh en c ompa r i s o ns b e twe en s y s t em s  a r e  made , 
cons iderat ion mus t  be given to the fact that the only p rofitab i l i ty 
measure to account for differences  in labor requirements was " rate o f  
return on farm inves tment " . The s e  differences  i n  labor requirements 
b e tween farming sys tems were shown to be s i gnificant . The l i quidity 
and s olvency measures also indicated that al l sys tems would . be feas ib l e  
i n  a long run setting . Of  cours e ,  the se  resul ts were influenced by 
ini tial as sumptions about deb t and as s e t  levels . 
In FS S2 , the profi tab i l i ty measures indicated pos i t ive r e turns 
for all sys tems . The alternative sys tem exhib ited the highes t  r eturn , 
but the differences be tween sys tems were small .  However ,  the l iqui dity · 
and s o lvency measures indicated that the se  sys tems may have di fficul ty 
maintaining financ ially viab l e  ope rations in a long run s i tuation . 
The addit ion of the l ives tock enterprises to the FS S l  analyse s  
resulted i n  the profitab i l i ty o f  the alternative sys tem inc reas ing 
r e l a t ive ly mo re th an th e p r o f i t ab i l i ty of the c onve n t i o na l and 
ridge t i l l  sys tems . Differences in increas e s  in profit were du·e to the 
a l te rnat ive s y s tem p r o duc i ng a l l hay r e qu i r e d  for the b as e l ine 
live s tock enterprises , while the conventional and ridge till sys tems 
had to purchas e hay to mee t  l ive s tock requirements . 
T ab l e  6-2 .  Su11ar y o f  se l ec t ed F I NLRB 1easures f or t h e  syste1s ana l yz ed i n  FSS 1 .  
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Tab l e  6-3 .  Su11ary of se l ec ted F INLRB 1easures f or t he syste1s anal yzed i n  FSS2 . 
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Chapter VII 
FARMER PERSPECTIVES 
Personal inte rviews were conduc ted with selected low - input 
farmers to ascertain , in a qua l i tative way , fac tors which may be 
involved with adoption and suc c e s s  of alternat ive farming sys tems . 
These  interviews were l imi ted in number and scope ; a total o f  s even 
farmers were interviewed . However , thes e  interviews gave ins ights into 
factors which are some time s di fficul t to cap ture in research plot  and 
enterprise budge t compar isons . 
Five of the farmers interviewed were located in the northea s t  part 
of South Dakota . The se  farme rs were selected from a mai l ing l i s t  o f  
organic farmers and from names p rovided b y  a County Extens ion Agent . 
The remaining two farmers we re from the Madison , South Dako ta area . 
They had previous ly cooperated wi th the SDSU Plant Sc ience Department 
on research invo lving low - input farming . sys tems . Que s t i ons we re · 
des igned to de termine the fo l lowing : factors invo lved in the adop t ion 
of and cont inued us e of low - input farming sys tems ; typ ical l ive s tock 
enterprises ; and typ ical crops and ro tations . The ques tionnaire us ed in 
thi s  survey appears in Appendix B .  Thi s  chap ter wi l l  present some o f  
the ins ights gained from thi s  survey . 
Gene ral Charac teri s tics  
Farmers interviewed were in var ious s tage s of adop tion of low-
input farming sys tems . Adop t ion s tages - ranged from 3 years , in wh ich 
the farmers were s till  in a trans it ional s tage , to approximately 3 5 
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years , for a farmer who had never adop ted chemical - intens ive farming 
me thods . 
Me thods used in the low - input farming operat ions var ied 
cons iderab ly be tween farm operators . The use of chemical pe s t ic ide s  
and inorganic fertil izers ranged from no use b y  some farmers to  us e o f  
minimal amounts by o thers . The low- input farmers intervi ewed typ ical ly 
uti l ized more intens ive t i l lage prac t ices  than convent ional farmers to 
sub s t i tute for use of he rb ic ides in the ir  operations . Thus , there was 
l i ttle  use of reduced t i l lage farming pract ices by thes e  farmers . 
The ir  t i l lage prac t ices differed from the ir conventi onal ne ighbors  only 
in intens i ty .  Inorganic fer t i l i z e rs were rep laced in the low - input 
farm ing s y s tems by purcha s e d  o r g an i c  f e r t i l i z e r s , ap p l i c a t i o n  o f  
l ives tock manure , and inc lus i on o f  legume s in crop rotations . When 
inorganic fertil izers were app l ied , they were typ ically appl i e d  wi th 
the crops at plant ing and were ut i l ized as a " s tarter" fer t i l iz e r . 
Factors Involved in the Adoption of and 
Cont inued Use o f  Low - Input Farming Sys tems 
A reason often c ited for the adopt ion of low- input farming 
sys tems was the de s ire to reduce direc t costs of produc t ion . All 
farmers interviewed indicated that the ir  direct costs o f  produc tion 
with low- input farming sys tems were lower than wi th convent ional 
sys tems . This reported lower direc t c o s t  of produc t ion i s  cons i s tent 
w i th the re sul ts ob tained in the enterprise budge ts for alternat ive 
farming sys tems of FS S l  and FS S 2 . The farmers also indicated that 
the i r  goal  was no t y i e l d max im i z a t i on ; ins t e a d , i t  was p r o f i t  
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maximiz ation . The ir percep t ion was that this goal was be ing attained 
. through the use of low - input farming sys tern� , because they fe l t  that 
the reduc tions in cos t of produc tion were greater than any reduc t ions 
in gro s s  income . 
Ano ther maj or fac tor invo lved in the adoption of and cont inued 
use of low - input farming sys tems was concern with heal th re lated 
factors . The mos t  frequently mentioned heal th concern was the haz ards 
with farme r exposure to chemical p e s t i c ide s  and inorganic fer t i l i z ers . 
Other heal th concerns centered around fami ly health , water po l lut ion , 
l ives tock heal th , and the environment in general . 
Ano ther commonly c i ted benefic ial aspect of low - input farming 
sys tems was the improvement in s o i l  t i l th .  The maj ority of farmers  
interviewed fe lt  that s o i l  t i l th inc reased after the adop tion o f  a low­
input farming sys tem . The perce ived reasons for this  improvement were 
increase s in the populat ions of s o i l  micro - organisms , due to reduced 
chemical app l ications to the s o i l , and an increase in s o i l  organic 
matter , due to the app l icat i on o f  l ive s tock manure and uti l izat ion of 
green manure crops . The se farmers  fel t  that this  increase in s o i l  
t i l th trans lated into lower c o s ts for t i l l age operat ions . 
Typical Lives tock Enterpr ises 
The typ ical l ive s tock ente rp r i s e s  found among low - input · farme rs 
were dairy cows , hogs , beef cows , and fe eder s teers . These  l ives tock 
enterprises are s imilar to tho se found by Lockere tz , Shearer ,  and Kohl 
( 19 8 1 )  in the ir survey of organic farme rs in the wes tern Corn Be l t . 
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However , these  l ives tock enterp r i s e s  are also commonly· found among 
c onventional farme rs in thi s  area of South Dako ta . Maj or reas ons given 
for the presence of l ives tock enterp r i s e s  were to uti l iz e  the forages 
p roduced on the farm and to provide manure for use on crops . 
One of  the maj or benefits  farmers  c i ted for low input farming 
sys tems was the improvements which were seen in the health o f  the i r  
l ive s tock . Farmers interviewed indicated that the health o f  the i r  herds 
improved cons iderably after they began reduc ing the amount of chemicals 
ut i l i z e d  in th e i r  farm ing s y s t em s . Th i s  imp r ovement in h e a l th 
reportedly re sul ted in lower co s ts for medication and ve ter inary 
services and reduc tions in death l o s s e s . 
A concern was expre s sed w i th weed pressures which deve l oped on 
s ome of the areas where l ives tock manure was app lied to fie l ds . A 
method which is  be ing ut i l ized or cons idered by some farmers  to addres s  
thi s  prob lem i s  compos ting the manure before applying i t  t o  the fie lds . 
Compos ting cons i s ts of  c o l lec t ing manure in piles and allowing i t  to . . 
ro t before field app l ication . Thi s  procedure is done to al low heat to 
des troy some of  the weed seeds p re s ent in the manure . Howeve r , the 
p i le s  mus t be aerated so that an exc e s s ive amount of heat i s  no t 
generated in the piles . Farmers  who uti l ized compos t indicated that i t  
i s  an excel lent source o f  fe r t i l i zer and humus fo r the so i l . A 
drawback of compos ting manure i s  that i t  requi res a large amount of  
labor for the cornposting procedure s .  
Typical Crops and Ro tations 
A typ ical ro tat ion o f  thes e  low - input farme rs c ons is ted o f  
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small grains , row crops , and alfalfa or  sweet clover . The small grains 
mos t  often seen in the rotations were spr ing wheat and oats . Rye was 
p r e s en t  in two r o t a t i ons and w a s  u t i l i z e d  b e c aus e o f  i t s we e d  
suppre s s ing charac teris tics . The mo s t  prevalent row crops were corn 
and soybeans . Corn was pre s ent more o ften than soybeans , which i s  also  
typ ical for convent ional farmers in  this  area of the s tate . Corn was 
normally ut il ized as feed for l ives tock enterprises . Al fal fa or swe e t  
c lover was inc luded i n  the rotati ons because of  the ir nitrogen fixat ion 
properties . Alfal fa was normally ut i l ized as a forage for l ives tock , 
whi l e  sweet clover typ ical ly served as a green manure c rop . Also seen 
in some rotations were spec ialty crops - - such as pop corn , lent i l s , and 
edible beans - - which were grown spe c ifically for sale into the organic 
foods market . 
The ro tat ional pattern o f  thes e  crops was generally b e t ter 
deve loped by those operators who had b een ut i l i z ing a low - input sys tem 
for longer per iods of t ime . Rotations of these farmers we re typ ically 
three to four years in length . 
was typ ically grown for three 
When alfalfa was irt the . rotation , i t  
years before be ing ro tated . Th is  
prac t ice was fol lowed to  spread the cos t  o f  seeding the alfalfa over a 
· longer period of t ime . Thos e  farmers who were s ti l l  in trans i t i onal 
s tages to low- input farming sys tems did not have we l l  es tab l i shed 
ro t a t i ons , b e c au s e  they we r e  s t i l l  e xp e r iment i ng wi th di ffe r e n t  
rotat ions t o  find the · bes t  comb inat ions of crops for the i r  spe c i fic 
operat ions . 
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Conc luding Remarks 
Th e s e  inte rv iews , a l though qui t e  l im i t e d  in numb e r , g av e  
ins ights into how certain farmers  perce ived the effectivene s s  o f  the i r  
low- input farming sys tems . Farmers  indicated that the hea l th o f  the i r  
l ives tock improved and the t i l th o f  the ir s o i l  improved . Mos t  fe l t  that 
there was l it tle reduct i on in yields wi th adoption o f  a low - input 
farming sys tem . 
Many of the current prac t i tioners of low- input farming are 
s t r ong advo c a t e s  of th e p r ac t i c e . I n  sp i t e  o f  s ome po t e n t i a l  
interviewee bias , much could b e  learned from a more extens ive s e t  o f  
interviews with low- input farmers and from evaluat ion o f  such farmers ' 
ac tual crop and l ive s tock costs  and re turns . 
Chapter VIII 
PROSPECTS FOR ALTERNATIVE FARMING SYSTEMS 
The overal l obj ective o f  thi s  the s i s  was to de termine and 
compare ne t economic and ne t cash re turns to farmers  us ing conventi onal 
and alternative farming sys tems . Bo th profitab il i ty and c ash cos t 
charac ter is tics of the sys tems were compared .  The main emphas i s  o f.  
this  the s i s  research was o n  analyz ing the viab i l i ty o f  low- input 
( organic ) farming sys tems . Howeve r , two reduced t i l l  farming sys tems , 
r idge t i l l  and minimum till , were also examined . 
The main source o f  data for this  the s i s  research was the 
" Farming Sys tems Study " which is under the direct ion of the SDSU Plant 
S c ience Department at the Northeas t Research Farm , Watertown , S . D .  
This s tudy i s  comprised of two s e ts o f  comparisons : Farming Sys terns 
S tudy 1 ( FS S l ) , which is composed of alternative , convent ional , and 
r idge t i l l  rotat ions ; and Farming Sys tems S tudy 2 ( FS S 2 ) , which is . 
composed o f  alternative , convent ional , minimum till , and no t i l l  winter 
wheat rotat ions . 
"Normal ized" enterprise  budge ts were developed for the farming 
sys tems based on (a)  informat ion obta ined from the Farming Sys tems 
S tudy , ( b ) b udge ts p r ev i ous ly deve l o p e d  for th i s  a r e a , and ( c )  
relationships reported in the l i terature . The se basel ine budge ts were 
then us ed to make ini tial compar i s ons of the farming sys tems . Re sul ts 
o f  these  analys es were pres ented in Chapter 4 .  Sens i t ivi ty analys es 
we re then conduc ted by altering s e lec ted var iables  in the se  bas e l ine 
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budgets . Resul ts o f  the se analyse s  were presented in Chap te r  5 . A 
computer mode l , FINLRB , was then use d  to make whole farm f inanc ial 
comparisons of the sys tems . Resul ts o f  the se comparisons were presented 
in Chapte r 6 .  A l imited number o f  low - input farmers were inte rviewed 
to determine fac tors which are invo lved with the adop tion and succe s s  
o f  al ternat ive farming sys tems . 
were presented in Chap ter 7 .  
Ins ights gained from the se interviews 
The fol lowing sect ion of thi s  chapte r contains a summary of the 
results obtained in thes e  analys e s . 
Summary o f  Budge t and Whole Farm Analys�s 
The "bas e l ine " enterprise  budge t analyse s  were conduc ted wi thin 
the framework of a typ ical farm spec i fied for the northeas t area o f  
South Dako ta . The typ ical farm was as sumed to have 540 t i l lab l e  acre s . 
I t  was also as sumed that the typ ical farm would be partic ipating in the 
current ( 19 8 7 )  Federal farm program ; there fore , the re sul ts refl e c t  
uti l izat ion of 1 9 8 7  farm program p rovis ions . 
The "bas e l ine " results  showed the al ternat ive sys tem to have 
di s tinctly lower dire c t  cash c o s ts o f  produc tion in both FS S l  and FS S 2 . 
The se lower direct cash cos ts were pr imari ly due to the fac t that 
purchased ferti l iz ers and pes tic i de s - were no t used in the alternative 
sys tems . 
The lower direc t cash cos ts  we re not enough to offs e t  the 
lower gross  income received in the FS S l  alternative sys tem ; thus , thi s  
sys tem exhib i ted the lowe s t  ne t re turns ( for a l l  measures examined) in 
FSS l . However , the sys tem did exhib i t  pos i t ive " income over al l costs 
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excep t management " ( $ 5 , 3 8 5  per year for the whole farm) . The r idge 
t i l l  s y s t em exh ib i t e d  the h i gh e s t inc ome ove r a l l  c o s t s  e x c e p t 
management in FS S l  ( $ 1 3 . 2 7 3 ) , fo l lowed by the conventional sys tem 
( $ 10 , 3 7 2 ) . The alternat ive sys tem ne t return approached the ne t 
re turn to the se  sys tems when a charge for operator and/or fami ly l abor 
was not inc luded in the analys is . 
In FS S 2 , the lower dire c t  cash cos ts were o f  suffic ient 
magnitude for the alternat ive sys tem to exhib i t  the highes t  income ove r 
all costs  except management ( $ 2 , 7 6 7 ) . The ne t re turns were quite 
s imilar for each sys tem in the FS S 2  compar ison , with the conventional 
sys tem having an income over all  c o s t s  except management of $ 2 , 2 3 4  and 
the minimum t i l l  sys tem having $ 2 , 2 16 . The results ob tained for the no 
t i l l  winter wheat sys tem were not inc luded in the analyse s  because o f  
ques tions surrounding the long term agronomic viab il ity o f  that sys tem . 
Sens i t ivity analyses  were undertaken to observe e ffec ts o f  
changes i n  se lec ted variab l e s  o n  ne t returns of the farming sys tems . 
These  sens itivity analyses were divided into thre·e maj or s e c t ions : 
input price analyses ; yield analys e s ; and farm program analys e s . 
The effec ts of change s  in the p r ice o f  fer t i l izer and herb i c ide 
alone and of a s imul taneous change . in the price of fertil izer and 
herb i c ide on income over al l cos t s  excep t management were examined . 
These price changes had no e ffec t  on the returns of the alternative 
sys tems because no herbic ide s  or comme rc ial fert i l izers are used in 
the se sys tems . 
In FS S l , the greate s t  e ffec t  on ne t re turns of the conventional 
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and r idge t i l l  sys tems was seen with the s imul taneous change o f  
fert i l izer and herb ic ide price s . With a _ 50%  increase in thes e  prices , 
the alternat ive sys tem income over all c o s ts except management ( $ 5 , 3 8 5 )  
was greater than the conventional sys tem net return ( $4 , 342 ) and almo s t  
equal t o  the ridge t i l l  sys tem ne t re turn ( $ 5 , 968 ) . When thes e  inputs 
were examined alone , i t  required much larger increas e s  in chemical 
input prices for the al ternat ive sys tem ne t return to approach those  of 
the conventional and r idge t i l l  sys tems . 
Changes in profitab i l i ty rankings were observed in FS S 2  with 
smaller percentage change s  in prices , b ecause income over all costs  
except management was of a s imi lar magni tude for all sys tems in the 
basel ine s ituation . With a 2 5 %  dec re as e  in prices for the fe r t i l iz ers 
and herbicides , e i ther alone or toge the r , the income over a l l  costs 
excep t management for the conventional and minimum till  sys tem became 
more than the ne t re turn for the alternative sys tem . However ,  wi th 
relative ly smal l increases in prices o f  these inputs , the conventional 
and minimum till  sys tems exhib i ted negative incom·e over all cos ts 
excep t management . 
Yi e l d  s ens i t iv i ty ana ly s e s  w e r e  c onduc t e d  by s e t t in g  
alternative sys tem yie lds at particular level s  in relat ionship to 
conventional 
crops in 
sys tem bas e l ine yields . 
the convent ional sys tems , 
bas e l ine alternat ive sys tem yie lds . 
I f  there were no counte rpart 
yields were altered from the 
In FS S l , alternat ive sys tem yie lds were var ied on corn , oats , 
and soybeans , wi th the alfalfa yield left unchanged . The range 
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examined was from 20% below conventional sys tem or bas e l ine yields to 
10% above tho se  yie lds . The re sults of this  analys is  showed the 
alte rnative sys tem maintaining po s i t ive income ove r all cos ts excep t 
management even with 20% lower yie lds . With 10% higher yields , the 
a l te rnat ive s y s tem ne t r e turn e xc e e de d  the ne t r e turn o f  th e 
convent ional sys tem , but i t  remained below that of the r idge t i l l  
sys tem . 
Al ternat ive sys tem yie lds were varied for oats , soybeans , and 
spring wheat in FS S 2 . The swe e t  c l over yield was left unchanged 
becaus e that crop is .no t harve s ted . When alternative sys tem yie lds 
were 1 5 %  lower than conventional sys tem or b asel ine yields , income over 
al l cos ts excep t management for the alternat ive sys tem became negat ive . 
However , with yields 10% higher than conventional or base l ine yie lds , 
a l ternat ive sys tem ne t re turn was 1 1 5 %  higher than in the . bas e l ine 
s i tuation . 
The final group o f  sens i t iv i ty analyses conduc ted was with 
Federal Government farm program as sump tions . Change s were made in 
targe t pr ice levels , in s e t  as ide requirements , and in the very 
exis tence of the Federal farm program . Results of the se analyses  were 
presented us ing the " income over a l l . c o s ts excep t land and management "  
measure . 
In FS S l , the alternat ive sys tem net re turn decl ined the leas t , 
in abs o lute terms , in all o f  the farm program analyses examined . 
However , because net re turn was l owe s t  . in the al ternative sys tem , in 
the bas e l ine s ituat ion , the se  abs o lute decreases  resul ted in the 
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alternat ive sys tem net re turn decreas ing by the large s t  perc entage 
amount in all case s . 
The alternat ive sys tem net return decl ined the leas t - - bo th in 
abs o lute amounts and on percentage bases - - for the targe t price and s e t  
as ide analyses wi th FSS 2 . The alternat ive sys tem ne t re turn dec l ined 
by the large s t  absolute and percentage amounts when e l iminat ion of the 
farm program was cons idered ; howeve r , the differences among farm ing 
sys tems in reduc tions in ne t returns were no t large in thi s  par t icular 
analys i s . 
Whole farm financ ial analyses were also conducted with · the use 
of the F I N LRB mode l . The FI NLRB mo de l p r oj e c t s  p r o f i t ab i l i ty ,  
l iquidity , and so lvency for three alternative farm plans , on a typ ical 
year bas is . This  model uti l ized the enterprise budge ts and typ ical 
farm parame ters as inputs , along with initial balance sheets spe c i fied 
fo r e ach farming s y s tem . The s e  b a l an c e  she e t s  ac c oun t e d fo r 
differences in inve s tment required by the respec t ive farming sys tems . 
Th e F I NLRB mode l a l s o  fac i l i ta te d  the intr oduc ti on o f  l ive s t o c k  
enterprises into the analyse s . 
The me a s ur e s  exam i ne d s h owe d a l l  s y s tems i n  F S S l  t o  b e  
financ ially viable for a typ ical year in a long run setting . The ridge 
t i l l  sys tem had the highes t  profitab i l i ty ranking for all  measures 
examined ; i t  was followed by the conventional sys tem . The al te rnative 
sys tem had the lowes t ranking with the profitab i l i ty measures ;  however , 
there were no t large differences b e tween sys tems with thes e  measures . 
The l iquidity and so lvency measures also showed all sys tems to be 
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viab le in a typ ical year in a long run setting ( given initial balance 
sheet as sumpt ions ) .  
The alternative sys tem ranked the highes t  in FS S 2  for all  
profitab i l i ty measure s examined . The convent ional and minimum t i l l  
sys tems ranked s l ightly lowe r . In thi s  analys i s , the l iquidity and 
s olvency measures indicated that all  three sys tems may have di fficul ty 
maintaining long term financ ial viab i l i ty ,  given the balance she e t  
assumptions which were uti l ized . 
Sens itivi ty analyse s  were also  conduc ted wi th the FINLRB mode l . 
Selected var iables were altered to determine the i r  e ffec t  on relat ive 
profitab i l i ty of the various farm ing sys tems in FS S l . 
An analys is was conducted by varying alfalfa hay prices . 
Resul ts of this  analys i s  showed the alternative sys tem exhib i t ing 
greate r profi t than the conventional sys tem when al falfa hay p.r ice was 
increased by $5 per ton and greater profit than the ridge t i l l  sys tem 
when the pr ice of alfalfa hay was increased by $ 10 per ton . 
A s ens itivity analys is  was also  conduc ted with the farm program 
assumptions . The analys i s  invo lved comp l e te e l imination of the Fede ral 
farm p rogram . This analys is  was s imilar to the one conduc ted with the 
enterprise budgets ; however ,  di fferent price as sumptions were us ed in 
thi s  analys i s . When el imination o f  the farm program was analyzed with 
FINLRB , corn , spr ing wheat , and oats were as sumed " s old" at the current 
Government loan rate and s oybeans and alfalfa were as sumed sold at 
(bas e l ine ) marke t prices . Re sul t s  o f  .this  analys is were cons is tent 
with the results found for FS S l  with the enterpr ise budge ts in that the 
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alternat ive sys tem pro fit dec l ined by the small e s t  abs olute amount . 
However ,  in thi s  analys is , the smaller decrease in profit  re sul ted in 
the alternat ive sys tem exhib i t ing the h i ghes t pro fit after e l iminat ion 
of  the farm program . In contras t ,  there was no change in ranking of  
the farming sys tems of  FSS l  in the enterprise budge t analys is . 
The l ives tock enterprises  which were included in the farming 
sys tems analyses  were ( a) a 5 0 -head beef cow/calf operation , (b)  a 150 -
head winter ing s teers operation , and ( c )  a 50 -head dairy operat ion . 
The addi tion of l ive s tock enterprises to the FS S l  analyses 
resul ted in the al ternat ive sys tem pro f i t  increas ing relative ly more 
than it  did in the conventional and r idge t i l l  sys tems . In FS S 2 , the 
increas es in profit were the s ame for a l l  sys tems becaus e none o f  the 
" al fal fa hay equivalent " requirements of the l ive s tock were provided by 
thes e  sys tems ; thus , all sys tems purchased the s ame amount of forage . 
Th is contras ts with FS S l , whe re the alternat ive sys tem me t the " al falfa 
hay equivalent " requirements o f  a l l  bas e l ine l ive s tock enterpr i s e s . 
Pers onal interviews were conduc ted with selected low - input 
farme rs to ascertain , in a qual i tative way , fac tors which may be 
invo lved with adoption and success  of low- input farming sys tems . The 
· l ow - input farme r i n t e rv i ew s  we r e . l im i t e d  in numb e r  and s c o p e ; 
neverthele s s , they gave ins ights into how certain farmers perce ived the 
e ffec t ivenes s  of the ir low- input farming sys tems . 
Mo s t  of the farmers fe l t  that they exper ienced l i ttle reduc t ion 
in yie lds with the adop tion of a low - input farming sys tem . The farmers 
also indicated that the tilth of the ir s o i l  improved and the hea l th of 
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the ir l ives tock improved .  
Conclus ions. 
The resul ts of thes e  analys e s  showed that all farming sys tems 
exhib i ted pos itive income over all  cos ts except management in the 
bas e l ine s ituat ions . When the results of the FINLRB mode l were 
inc luded , the profitab i l i ty measures also indicated pos i t ive re turns 
for al l sys tems ; however ,  the l iquidi ty and solvency measures gave s ome 
indicat ion that the farming sys tems of FS S 2  may have difficul ty 
maintaining financ ially viable  operations in the long run . 
The maj or emphas i s  o f  th i s _ thes is re search was on analyz ing the 
economic viab i l i ty o f  low - input farming sys tems . These sys tems were 
shown to have dis tinc tly lower direct cash cos ts of product ion compared 
to conventional and reduced t i l l  farming sys tems . These lower direc t 
cash cos ts imp ly reduced financ ial r i sk for the alternat ive sys tems . 
The al ternative sys tem was shown to have a somewhat lower ne t· 
re turn in the FS S l  analys i s ; however , thi s  sys tem exhib i ted a pos i t ive 
ne t re turn , even when all c o s t s  excep t operator management were 
accounted for . When a charge for labor was no t inc luded in the 
analyses , the ne t re turns of the alte rnative sys tem in FS S l  approached 
thos e · of the convent ional and ridge t i l l  sys tems . This  may al low 
j us ti ficat ion of the al ternat ive sys tem by the individual producer i f  
an important goal of the operator i s  to keep family labor employed in 
agriculture . However , the sys tem s ti l l  mus t generate a suffic i ent 
return to provide for fami ly l iving expens e s . 
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The al ternative sys tem had the highe s t  income over a l l  costs  
excep t management ln the FS S 2  analys is ; however ,  the ne t re turns were 
ve ry s imi lar for al l sys tems in thi s  analys is : 
·The sens i t ivity analyses which were conduc ted indic ated that  
wh en c e r t a in chang e s  we re made in s e l e c t ed va r i ab l e s , the  F S S l  
a l ternative sys tem net return approache d those of the conventional and 
ridge t i l l  sys tems . When some of the s ame analyses were conducted with 
FS S 2 , the alternat ive sys tem increased i ts ne t re turn advantage over 
the convent ional and minimum t i l l  sys tems . Thes e  s ens i t ivi ty analyse s  
provided ins ights into the re lative p rofi tab i l i ty of the farming 
sys tems under as sump t ions o ther than those used in the b as e l ine 
s ituations . One mus t keep in mind that basel ine as sump tions we re 
prel iminary in nature . 
The- inc lus ion o f  the l ive s tock enterprises in the whol e  farm 
analyse s  benefited the alternat ive sys tem relative ly more than the 
o ther farming sys tems in FS S l . Thi s  was due to the al ternative sys tem · 
producing alfalfa hay which was required as forage for the l ive s tock . 
When increased alfal fa hay prices were examined , the relat ive advantage 
of the alternat ive sys tem became greater . 
The inc lus ion of l ive s tock enterp r ises in the FS S 2  analys i s  
benefited a l l  sys tems b y  the s ame ab s o lute amount . This was because 
none of the se sys tems produced the required forage for the l ive s tock . 
The resul ts o f  the se analyses showed the al ternat ive sys tems to 
have good prospects of be ing economically viable in the northeas tern 
part o f  South Dakota . This conc lus ion i s  re inforced by the pre sence of 
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a number o f  low - input farmers in thi s  area o f  the s tate . - S everal who 
were interviewed expre s sed sat i s fac tion with results ob tained wi th 
the ir low - input farming sys tems . 
Recommendat ions For Further Research 
An important aspect invo lved in the adopt ion o f  a low - input 
sys tem of farming is the trans i t i onal e ffect . Thi s  trans i tional aspect 
was addre s sed in the "Research Des ign "  section of this  the s is , but no 
analy s i s  was c ondu c t e d  o n  th i s  a s p e c t .  Re s e arch i s  ne e d e d  o n  
trans it ion aspects , because pos s ib le short  term reductions i n  re turns 
may be severe enough to inhib i t  adoption of low- input f�rming sys tems . 
More extens ive sens i t iv i ty analys es  could be conduc ted with 
yield as sumpt ions to gather add i t i onal ins ights into the se trans i t ion 
e ffects . Also , addi tional ins ights could be garnered through the use 
o f  more extens ive farme r interviews , to de termine more prec i s e ly the 
trans it ion effects expe rienced by ac tual practit ioners of low - input 
farming . 
Another important area to examine i s  that of · op timal rotat ions 
for al ternative sys tems . The re s earch in this  the s is was confined to 
e x am i n ing r e s ul t s for two p a r t i c ul ar ro ta t i onal p a t te rn s  fo r 
al ternative sys tems . The analys e s . indicated that the alternat ive 
sys tems exhib ited pos itive re turns over a l l  cos ts except  management . 
However , the rotation patterns as sumed may no t be the op t imal ( profit 
maximiz ing) ones . 
Fur the r re s e arch c ou l d  b e  done in th i s  a r e a  w i th th e 
spec ificat ion of addi tional budget s , which would allow the compar i s on 
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o f  different rotat ion patterns . The analys is could be fac i l i tated by 
the use o f  l inear programming . Op timal rota�ions , as we l l  as op timal 
l ive s t o c k  c omp l ements fo r the a l t e rnat ive farming s y s t e m s , c oul d 
thereby be de termined . Additional ins ights into what rotations are 
be ing uti l ized by p rac t i c ing low - input farmers could als o  be ob tained 
through a more extens ive farmer survey . 
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Livestock Spec ie 
Beef Cows 
Feeder Cattle 
Da i ry Cattle 
COEFFICIENTS USED TO ESTIMATE MANURE PRODUCTION 
FOR RESOURCE BALANCING ANALYS I S . 
Product ion 
Period 
Days 
3 6 5 
1 8 0 
3 6 5 
Manure Product ion Manure Which 
( a fter l osses from I s  Economical ly 
storage & handl ing )  Recoverab l e  
--pounds per an ima l per product i on period--
1 , 9 7 1  1 6 4  
1 , 2 2 2  1 , 2 2 2  
4 , 3 57 3 , 9 2 2  
Source : Van Dyne and Gi lbertson , 1 9 7 8  . 
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APPENDIX B 
QUESTIONNAIRE USED IN LOW- INPUT FARMER SURVEY . 
SOUTH DAKOTA STATE UNIVERS I TY 
ECONOMIC S  DEPARTMENT 
Interviewer : ----------------
Date : ______________________ __ 
1 .  Operator Addres s  ------------------- -----------------------------
2 .  S ize of farm : 
Owned -------------------------
Rented ----------------------
3 .  Land Use , 1 9 8 7  ( or mos t  recent typ ical year : ____ ) 
Spring Wheat 
Winter Wheat 
Oats 
Barley 
Corn Grain 
S i lage 
Soybeans 
Al falfa 
Others ( spec ify) : 
Pas ture 
S e t  as ide 
Idle Acres* 
Total 
Acres 
* ( other than set aside )  
4 .  What are your typ ical l ive s tock enterprises ? 
) 
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5 .  Describe method and purpose o f  your low - input or " organic "  farming 
sys tem ( s ) . How long have you been invo lved with this sys tem ( s ) ?  
Spec ifically address your us e o f  chemical fertil izers , herb i c ide s , 
and pes t ic ides . 
6 .  What crop rotat ions do you ut i l iz e ?  What is  your rationale for thi s  
rotat ion? I s  this rotat ion pattern affected b y  the current farm 
program? I f  so , how? 
7 .  Do you use reduced t i l lage prac tices in your operat ion? 
type ( s ) . How long have you used such practice s ?  
De scrib e  
8 .  What fac tors led you t o  become involved i n  this type o f  alternat ive 
farming sys tem? Li s t  in order of impor tance . 
) 
9 .  What are the advantage s you have found us ing thi s  sys tem? 
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10 . ( a) What spec ial prob lems have you encountered with thi s  farming 
sys tem? 
( b )  What do you s e e  as the b igge s t  problem i n  making a trans i t ion 
from c onvent i o na l f a rm ing p r ac t i c e s  to th i s  s y s t e m  o f  
agr icul ture ? 
1 1 . How do you so lve problems o f  weed and insec t contro l and fer t i l i ty 
of the so i l ?  
) 
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1 2 . How do low - input farming and reduced- t i l l  prac tices . interac t?  Are 
these prac t ices  comp lementary or confl icting? 
1 3 . · Are l ive s tock enterp r i s e s  impor tant to your farming sys tem? I f  
yes , explain how , and have they changed wi th the convers ion to 
your pre s ent sys tem of farming? 
14 . Have your marke ting prac tices  
adop tion o f  the low- input sys tem? 
and channe ls  
Explain . 
changed w i th the 
1 5 . Do you intend to cont inue with low- input farming sys tems ? I f  no t , · 
why? If  yes , are there further changes you plan to make ? 
16 . Any o ther additional comments ? 
